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‘HIS FIRST ISSUE of our 8%th year of 
publication takes us on a journey to one 
world never before seen clase up—Mars— 

and to another seidom glimpsed by United 
States journalists in the past 16 years—Cuba 

The difficulties in reaching Mars were physi- 
cal, and they were overcome by the highest tech- 
nology of which our society is presently capable. 
The results are nothing less than stunning. To 
look upon this rust-red alien world with the clear 
eves of modern space techniques is an experience 
that ancient mythology reserved only for gods. 
Then, to probe and assess the Martian soil for 
signs of life, as far away as 235 million miles, so 
enlarges human capabilities that we must won- 
der why we cannot apply some of that power to 
problems that placue so. many earthly cultures. 

The difficulties in reaching Cuba were, on the 
other hand, political. It is, after all, right next 
door, That coor was open to U.S, reporters for 
only two vears after a leftist government in 1959 
replaced a regime witlely regarded as necting re- 
form. The door was slammed shut by the Bay of 
Pigs invasion in 1961 and the later confrontation 
between the U.S. and US:s.K. over placement 
of offensive missiles on Cuban soil. 

The years have flown so fast itis hard to grasp 
that the charismatic leadership of Fidel Castro 
is now in its 18th wear, and that Communism 
deems firmly anchored in the Caribbean. In 1976 
free-lance writer-photographer Fred Ward ob- 
tained permission to travel freely in Cuba, to 
interview whom he chose, and to spend as much 
time as required. That proved to be nearly three 
months. We think his article (pave 32) is the most 


balanced and accurate we have yet seen. 


Mr. Ward describes life in Cuba today as 
marked both by commitment to the ideals of the 
revolution and by frustration. In the end, the 
many social services, including all medical care, 
are free, but speech and thought are mot; party 
rule is absolute. While eclucation has gone for- 
ward by impressive leaps, shortage: of both 
housing and constimer goods plague the plan- 
ners, and only continued massive subsidy by the 
Soviet Union keeps the Cuban economy afloat, 
Though beset by problems, the Cuban socialist 
stule actvertises itself to other small, strugezling 
nations as an alternative to the military dictator- 
ships that abound in Latin America 

J can think of ne better way to indicate the 
possibilities—and problems—of our time than 
to begin 1O77 by portraying these two worlds 
that have such different things to sav about 
our century. 
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MARS: OUR FIRST CLOSE LOOK 
I-As Viking Sees It 3 


4 red landscape dramatically shaped fy volcan, 


wind and wouter is confirmed by the electronic eves 
and arma af NASA spacecraft far from home. 


ii—The Search for Life 9g 

Aey experiments by the two Viking landers focus 
on the basic, sll waresolved question, Science 
writer Rick Gore looks at preliminary results. 


Cuba Today 32 


From three month of wnrestricted travel and 
countess interviews —inclvding one with Fidel 
Castro honself—phatojownatist Fred Ward 
reperts on evervday life in the only Comimiunint 
nation in fhe Western Hemisphere. 


Puget Is More Thana Sound 31 
Al. the sea gate of the nation's Northwest, 
Wiltamn Graves and David Alan Harvey find 


ouidoor-oariented cities, unspoiled shores, 
dnd a growing concern for tomorrow, 


The Gentle Yamis of 
Orchid Island 98 


Wide ocean and a speck of land frame the 
wild of an cncient people af the western Pacific. 
A pictare story by Chang SAivhiia, 


Pakistan's Wild North-West 
Frontier rr 

Gantve and eve-foman-eve justice still rule 
Inbal enclaves of a border province where the 
Advber Pass carries scars af invasion and 
vidlence. Mike W. Edwards and J. Brice 
Bownann roam Kipling country. 


Mystery of the Medicine Wheels :40 
Astronomer John A. Eddy believes eariy Plains 
Indians used huge spoked circles of stones to 
keep frack of sun, stars, and seavons. Photographs 
by Thomas E. Hooper. 


COVER: Fiking's-eve view of the Martian 
jurfuce bears out the planet's miekname: [9 
really red, from a pervasive coating of what 
cartiiings haow as rust, Photograph by NASA. 
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As Viking 
pees It 


Opbiters and landers of 
two NASA spacecraft 
photograph and examine 
the red planet as 

never before, solving 
some old puzzles and 


pevealing new ones. 


Slanting sunlight accentuates foot-high 
woulders in the rec] Martian desertscape (left) 
where Viking | landed Dhe planet shows 
is wither face (above) to the approaching 
snacecrait. Clouds marzitle the north; frost 
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By RICK GORE 


ATOR AP ae 


BAU DDENLY the smooth sands of Chryvse 
were not What they hacl seemed. For al- 
most a vear the glittering Viking | space 
craft, followed closely by its identical 
twin, Viking 2, had been on the wing 

Behind lay nearly halt a billion miles of space 
Ahead lay perhaps the mos! astounding de- 
tective story in the history of science: the 
search lor lite iyi Mars. 

But as Viking | swung into orbit around 
that small moddy planet last June, anc ils 
cameras began taking close-ups of 1 prime 
landing site on the Plain of Chrvse, mission 
planners at the Tet Propulsion Laboratory in 
Pasadena, California, grew nervous. Mars 
was showing @ far more rugeed and bewilder- 
ing face than hac been briagimedt. 

Tt was not that they had expected a centile 
planet. Four vears earlier Mariner 9 had dra- 
matically dispelled that notion, photograph- 
ing towering volcanoes, some perhaps still 
active. ne, Olympus Mons, is three times is 
high as Mount Fverest (pages 28-9) Mariner 
hac also revealed a gigantic canyon system, 
Valles Marmers, as much as four miles deep 
and 150 miles wide, and as long as the United 
States is wide.* 

Mariner 9 pictures showed channels that 
looked like old riverberks. Some scientists still 
rejected the idea that water could have flowed 
en dust-blown Mars. Today the thin Mar 
tian atmosphere—a hundred times less cerse 
than earth'’s—is too cold and the abmospheric 
pressure too low for water to exist for long, il 
ever, as a liquid. 

However, if in the distant past rivers had 





iIndesd flowed in those channels, mission 
planners reasoned, there should be a-smooth 
basin of seclinvent= near their mouths. Several! 
of these “river" systems Howed onto Chrvse 
Planitia. Finding a safe place to set their cram 
chown was the Viking team’s first priority. So 
n landing site had been chosen near where 
those channels broke onto Chrvse. 


Surface Features Tell of Deluges 








Rut in late une Wiking's close-ups revenlert 
disquieting features not far from where Vi- 
king 1 was scheduled to land, features that 
left litth doubt that Mars harl once seen 
water—intredible amounts of it. Those mys- 
terious channels, Viking photos suggested, 
had been carved by raging, cataclysmic floods 
a bilhon or more veors azo 

Unlancd from Chrvse lay a great c 
region of deep cracks and collapsed terrain 
Heiting trom deep within Mars, geologists 
speculate, had melted a huge mass of subsur- 
face ice Millions of tons of water hil burst 
suddenly frem the ground, Rivers that may 
have been [5 miles wide ancl hundreds of feet 
deep tumbled and crashecl down toward 
Chrvse, carving cliffs and gorees near where 
Viking 1 wae to lend 

Viking geologists now saw a hodgeporige 
ol other features nearby—etched tablelands, 
deep craters, bi pits, and odd knobby jirotu- 
berances—that they could not readily explain 

The cameras of Viking, even at the $50 
mile low its long elliptical orbit, 
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would not allow scientists at JPL to detect 
features smaller than the football field in the 
nearby Rose Bowl. A rock only a foot high 
could puncture the electronics-laden belly of 
Viking’s lander. Whatever created the craters 
and other features now apparent in Chryse 
could also have littered the landscape with 
large and jagged boulders as yet unseen, 


Anxiety Over Landing Site Mounts 


Viking’s Fourth of July Bicentennial birth- 
dav landing was promptly postponed. For 
three weeks mission planners, their careful 
timetables shattered, agonizecd over alternate 
sites. They scanned some 800 photographs 
covering a territory about the size of Texas: 
They bounced earth-based radar beams off 
different sites to measure their comparative 
roughness. 

Project planners wanted to lane Viking 1 
before Viking 2 arrived in Mars orbit in early 
Ageust. So they finally opted for a best bet— 
what they hoped was a flat expanse of Chrvse 
Planitia, 560 miles from the original site. 

Anxiety skitteredl through the corridors of 
JPL when L arrived in mid-July. The National 
Aeronautics and Space Administration had 
spent a billion dollars on the Viking missions. 
The project team, led by James Martin of 
NASA's Langley Research Center, had in- 
vested eight years of their lives. 

“What if we land on a big boulder?” wor- 
ried Gentry Lee, the curly-haired director of 
science analysis and mission planning. “What 
if we land on the side of a crater? The lander 
can't stand up on a slope of more than 30 de- 
grees, What if it just sinks in the dust?” 

The landing process itself would be tech- 
nically complicated. Descending through the 
Martian atmosphere is much trickier than 
landing on the airless moon, The Soviets had 
tried to land on Mars four times, twice in 
1971 and twice in 1974. In 1971 one lander 
crashed and the other stopped sending back 
data after only 20 seconds. One of the 1974 
‘attempts just flew past Mars. Instruments on 
the second failed during descent, after trans- 
mitting usable data for a few seconds. 

At 12:47 am: Pasadena time, July 20— 
seven years to the day after Apollo 11's Eagle 
hac landed on the moon—flight controllers 
ordered the Viking lander, an awkward- 
looking bird about the size of a jeep, to sep- 
arate from the orbiter and begin a 30-minute 
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engine burn that would take it out of orbit. 
Some three hours later the lander popped a 
parachute for ont minute. Terminal-descent 
engines slowed the craft further to five miles 
an hour (painting, page 13). 

Then at 4:13 Mars time, on an early syum- 
mer alternoon, the bird alizhted, as gently as 
you or | might hop off a kitchen stool, on a 
rocky, rolling plain. 

It took 19 minutes for the news to travel 
through space from Mars to Pasadena. When 
fight controller Richard Bender announced, 
“Touchdown! We have touchdown!” wild 
whoops filled Mission Control. Men hugged. 
Champagne corks popped, and Gentry Lee 
tugged at his long hair and wept with jv. 

Within an hour Viking’s first picture from 
the surface began to form, one thin strip ata 
time, on television monitors at JPL. “This is 
‘supermominal’’” said Dr. Thomas Mutch, 
chief lander-imaging scientist, as the first 
crisp black-and-white picture of the Martian 
rocks around Viking's footpad developed. 
"The cameras didn't work this well on earth.” 

As he watched the next picture, a pano- 
rama of a rolling plain littered by strikingly 
different rock types, Mutch could not contain 
himself. “It’s just a beautiful collection of 
boulders. A geologist’s delight! 1... don't fee! 
like talking right now, This is just incres- 
ble good Juck.” 

Good luck indeed. Not ten yards from the 
lander sat a ten-foot boulder, later nicknamed 
“Big Joe.” Ten more vards and triumph would 
have been catastrophe. 

The geologists’ luck, however, was in the 
variety of rocks. 

“Td expected to see maybe half a dozen 
rocks, all pretty similar,” Dr. Alan Binder, 
a team geologist, told me. “And there was this 
forest of thousands of rocks. We'll never ana- 
lvze them all, but I see at least 30 kinds.” 

Such variety on a site selected specifically 
for its blancdnmess means Mars must have a 
nich and complex geological history indeed. 


Red ‘Terrain and an Orange-pink Sky 


By the next day Viking | began sending 
back color pictures of a musty vista. A fine 
orangish dust covered the ground. It lay 
in drifts behind rocks and mantled many of 
the boulders. Actually Viking was fortunate 
enough to be sitting atop two major surface 
materials of Mars; it had one footpad on 
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firm ground and one buried in flour-fine silt. 

To evervone’s surprise, the dust in the air 
hung like a hazy smog, scattering sunlight 
and thereby making the sky a creamy orange- 
pink and a hundred times brighter than the 
faint blue that was expected. 

To my earthbound eves, the Martian lanel- 
scape on the TV monitors looked no Jess 
hospitable than the deserts of our own South- 
west. However, the pictures could not reveal 
the intense ultraviolet ravs from the sun that 
were searing the landscape but from which 
the ca2one in our atmosphere shields ws. 

Data soon convinced me bow uncomfort- 
able man would find the planet. The atmo- 
sphere checked out to be noxious—%5 percent 
carbon dioxide—and on that summery day 
the air temperature ranged from —s6°C. 
(—123" F.) shortly after dawn to a midafter- 
noon high of —31°C. (-24* F.). 


Air May Have Once Been Earthlike 


Viking scientists had predicted these harsh 
conditions. Many felt that, even had life once 
existed on Mars, its chances of surviving 
today were not good. Nevertheless, Viking’s 
early data offered a few hopeful signs. 

For one, the Martian atmosphere had been 
thought to have virtually no nitrogen, which 
is by far the major component of earth's air 
and an essential element for any life biologists 
can imagine. Now, Viking'’s instruments re- 
ported that the atmasphere of Mars t nearly 
4 percent nitrogen—enough to support veri- 
table pungles of life. 

Moreover, atmosphere specialist Michael 
McElroy of Harvard University quickly cal- 
culated, from reacings taken as Viking passed 
through the upper atmosphere, that Mars had 
once had much, much more nitrowen. Massive 
amounts of the gas have escaped from the 
planet into space. In fact, Dr McElroy con- 
cludes, the Martian air was once predomi- 
nantly nitrogen. And so, perhaps, some three 
billion years ago, the atmosphere could have 
been almost earthlike: warmer and heavy 
enough for rain to fall, for rivers to flow andl 
—just maybe—for life to have developed in 
some sea that has long since evaporated. 

Until recently there was scant reason to be- 
lieve that Mars had ever bad a primorcial sea, 
where life’s basic chemicals could become ar- 
ranged into primitive living organisms, such 
as most scientists speculate occurred on earth. 


Sifting for Life in the Sands of Murs 


What would have happened to all that water? 
Viking has helped overturn such thinking. 
“Everywhere we look on Mars we see evi- 

dence of water,” Dr. McElroy told me: “Al- 

most every question now is water related.” 


Martian Water Seldom Flows 


But Martian water today does not exist in 
its most familiar earthly state. At low Mar- 
tian Lemperatures and pressures, itis virtually 
never liquid. Like frost, it changes directly 
from vapor to ice—and back again. 

Viking’s water-vapor mapping team, led 
by Dr. Crofton Farmer, has watched Martian 
ice turn to vapor each day as the sun heats 
the surface, and then turn back to ice as eve- 
ning chills the ground. Indeed, Viking's 
cumeras photographed ice fogs forming in 
Martian craters (page 22). They also saw 
clouds of water ice. 

Most significant, water-vapor mapping by 
Dr. Farmer ancl infrared temperature reac- 
Ings taken by Dr. Hugh Kieffer proved that 
the permanent ice cap around Mars’ north 
pole is mace not from frozen carbon dioxide, 
as many scientists suspected, but of water ie. 
The minimum temperature on the north polar 
ice cap during summer, Dr. Kieffer found, 
was —73" © Carbon cioxide would evaporate 
at that temperature. Therefore, while carbon 
dioxide surely freezes out of the atmosphere 
to create caps of dry ice on both poles in their 
respective winters, the massive permanent 
cap in the north, at least, 1s all water in sum- 
mer. That's enough water to form an ice cube 
an estimated twenty miles on a side. 

Water also appears to be locked into the 
ground like the permafrost in earth's arctic 
regions. For example, orbiter pictures show 
a peculiar thick flow from many meteorite 
craters (page 27). Normally a meteorite ejects 
rocks and boulders in a predictable pattern. 
But it looks as if a blazing meteorite, when it 
mace one of these craters, melted the perma- 
frost. The resulting ejected sludge, as it hit 
the ground, sloshed like a wave across the 
surface, then refroze, 

No one knows how much water is frozen 
in the ground, but the permafrost layer could 
be kilometers thick. Water also seems to be 
bound to minerals in the rocks and in the ine 
soil particles as well. 

Furthermore, upper-atmosphere readings 
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suggest that water has escaped from the 
planet over the eons. Ultraviolet light breaks 
H,O molecules into energized hydrogen and 
oxygen atoms in the upper atmosphere, which 
then have enough velocity to escape the grav- 
itational pull and wander off into space. 
Newly discovered upper-atmosphere cly- 
namics can lead to startling speculations. 
Dr. McElroy, for instance,suggests that Mars 
could once have had a great deal of oxygen, 
compared to less than one percent today. 
“It's a distinct possibility,” he said, “that 
oxveen could have at one time been a major 
component of the Martian atmosphere.” 


Ice Age Prevails on Mars 


The speculation about climate changes 
and past atmospheres is critical to Viking's 
most burning question: Does Mars have life? 
It would be easier to imagine life there if the 
Climate were occasionally less hostile. 

Most scientists believe there have been al 
ieast several episodes of different climate on 
Mars, and many believe that the last was any- 
where from a billion to three billion years 
wen, This belief is largely speculation. There 
is no reliable way to date accurately the sur- 
face features seen thus far from either lander 
ar arbiter. 

Viking geologist Harold Musursky, how- 
ever, believes he can pick out in orbiter pic- 
tures ‘microchannels” that could well have 
been created by the runoff of rainfalls, in- 
cluding some in more recent tomes. 

The two Vikings measured very different 
temperatures. as they passer through the 
upper atmosphere. What that means is still 
unclear, but it might indicate that the forces 
that govern the Martian atmosphere are deli- 
cately balanced. Perhaps Mars experiences 
brief violent changes in its atmosphere a4 
peculiar to its normal miliew as thunder- 
storms are in a terrestrial desert. 

Probably the freeze+iried Mars we now see 
18 Its norma) self. Mars clearly seems to be in 
an ide age, as 1s, technically, the earth, “Look- 
ing back over the earth’s history, having gla- 
dial ice caps at our poles is very unusual,” 
explained Hal Masursky. “If we have such 
unusual situations, mavbe Mars for brief 
periods isa very hospitable place.” 

Even before the biolovists had begun their 
tests, Viking | had shown that, as Dr. McEl- 
roy putit: “The elements in the cheniistry set 
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are there We have water, we have carbon, 
we have nitrogen, we have sunlight. The only 
real remaining question is whether the Great 
Chemist was there putting the elements to- 
gether in the right way.” 

How do you look for life on Mars? Clearly 
if there were large creatures like Edgar Rice 
Hurroughs's green men or H.G. Wells's oily 
eravish carth invaders lurking about, or if 
there were a cactus patch or two, the cameras 
on the landers could take thetr pictures. 

On earth, big complex creatures cope 
poorky with harsh conditions or with cramatic 
changes like the daily Martian temperature 
swings. But bacteria can live in steaming hot 
springs or on polarice, Simple plants and ani- 
mals can be reacily frozen and thawed. 

Not only are small organisms more acapt- 
able to harsh conclitions, but they might be 
able to exist in an environment of littl or no 
oxygen. And they could hide under a grain of 
sand to escape ultraviolet rarliation, 

Further, small creatures do not need as 
much liquid water. Perhaps on Mars they 
could eat the permafrost or the dust grains 
that have water molecules bound to them. 
Or swim in the sludge that might sometimes 
form on summer days when a dust cover ab- 
sorhs enough beat to melt the ice beneath it. 

“Microbes are the last survivors in a horsh 
environment,” said) Dr. Norman Horowitz, 
A hiologist at the California Institute of Tech- 
nology. “All we need to find is that one last 
species.” 


Life Search Focuses on Carbon 


Sc, given that Martian life, if It exists; is 
microbial, how do you detect it? “Sending 
a microscope to Mars might not reveal any- 
thing,” said the biology team leader, Dr. 
Harold Klein, “because the shapes of so many 
Organisms on earth con't say anything about 
whether they are alive.” 

Viking bidlogist= had decided that life on 
Mars, like life on earth, would revolve around 
the element carbon. We typically think of car- 
bon as the black, seoty remnant of a fre or 
the tip of a graphite pencil. But it is much 
more than that. 

“Carbon is almost infinitely flexible,” ex- 
plained Viking's chief project scientist, Dr. 
Gerald Soffen. “Not only can carbon atoms 
make long chains, but they have hooks that 
Gin attach many (Continued on page 23) 
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TO) ENTER ORBIT, Viking | Gres its braking 

engine (1), Lancding-site safety check complete, 
the orbiter releases the lander, cocooned in a sau- 
cerlike, protective aeroshell 2) Since it takes as 
long as 22 minutes for a ratio signal to reach Mars 
fram earth, a computer in the lander masterminds 
the landing sequence: 

First, it ignites:the de-orbit engines that nudge 





Ferry mission complete, * 

the orbiter will continue to 
circle Mars, snapping high- 
resolution photegraphs 

of the planet's surface 

for up to two years. 
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the aeroshell out of orbit and into « landing tra- 
jectory (3) As the aeroshell plunges into the Mar- 
tin atmoctphere, frictional temperatures up to 
1500" Celsius (2,730° F.) sear the ablative shield 
(43, When the aeroshell has shower! to bess than 600 
miles an hour, the computer deplovs.a parachute 
for further braking and jettisons the protective 
shield (51. Later, the parachute is reheasedl. 

Terminnistescent enwimes (6)-slow the lander to 
five mph and trumphant touchrlown (7) 
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unt. Higher heating iC.) ther 
reie@ases organic Vapors so that 
they, too, escape 
prove radioactive, they probably 
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Long boulder, left. Thouwh Vikiny | landed curing Martian summer, weather instruments 


ls food consumed? 
Living organisms trust at to 
sustain life As they convert food 
Inte energy and tissue, they 
releases gases, Including carbon 
dioxide. 

Inthe laboled release (LR) 
experiment, radipactive nutrient 
is added to a soll sample in the 
hope that something w ii digest 
it and give of racoactive 
carbon dixie 

A, count tc made A) ta 
determine any background 
radiation prior to Lhe test 

Maret lan atmosphere and soil 
are added to the chamber, and 
the latter is-eprayed with tiny 
orcas of nutrient IB), As with 
the gases in the PR ex peerirneit. 
(hese carbon compounds 
curtain radioactive caren 14 

he the soll incubates, a detector 
loots for a rise in radioactivity, 
indicating Martian OFganismns are 
metabolizing, After a week or two 
the soil is squirted with a second 
course of nutrient {C), The 


petector continues its watch 
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PLAIN, AND 
WENT 


WET 
MODE 


lop the meteoroiogy boom, center, recomerd fred temperatures: a low of —S6°C 


P23” FP.) just after sunrise, a high of —31° C, —24° Fin midafiernoon: Winds were light 


Is the air altered? 


Just by living, a creature affects 
tte environment. People take in 
oxygen and give off carbon dioxide 
t's the same with microbes. As 
they metabolize, they consume and 
produce gases that can be 
measured. 

Thies gas exchange (SEX) 
experiment loos for changes that 
Martian microbes might cause in 
jas lavels aver a bor penriod 

Sail ig olaced ina test chamber 
(A), sealed to prevent gas leakage 
A nutrient is added intweo phases 

Inthe “humid mode," just 
enough nutrient flows to the 
bottom of the chamber to humidity 
the sou (EB). fF the soil contains 
donnant spores or seeds, the water 
vapor might awaken them. A gas 
Cc hy POP td raph measures the 
Gases. Certain rises or falls would 
indica te bho Og I an) 0 Lee 

In the “wet made, * nutrient 
saturates the soil (C0). Measure- 
ments leet for several months 

Five early recite of these three 


tesla. tine pages 23-26. if 
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Practicing a dig, o Viking In addition te the binlag, 
luticder at the Jet Propuljion = instrumentandtwo cameras, 
Laboratory (abovei extends the jeepsize lander carries 
itssurfact sampleroversim- other devices (below) to 
ulated Martian rocks—Sty- sample weather, analyre 
rofoam—to scoop simulated soil and atmosphere, and re- 


Nlartian soil—earth sand cord any seimic tremors. 
In this manner, techni- Data from the tests are 


@ THIS PAGE 


FOLDS our ““= rehearsed operations stored on magrietic tape, 


on ¢arth before Viking per- then tram=mitted to the or- 










formed them on Mars biter for relay to earth 
‘ HIGH-GAIN Hi hee "(2 ee 
i _ ANT vali im = j 
CAMERA aaa aes a IN oT Lat 
TEST TARGET PUP aie ES eb Pe 
5 ¥| J pleat He: i “ii(® 
i = iter ai} Le a 3 
BIOLOGY PROCESSOR || TWMaasl I 


SEISMOMETER li 
lu | 


GAS CHROMATOGAAPH Hee. 
| rh - 
Ta” 












LOW-G.AIN MASS SPECTROMETER ithe : | 
ANTENMLA ail 


PROCESSOR atta TN 
! Writ | 


& | | | 
| | +z’ i ial 
‘fap MP iy eit el 
He "Da 
| | 


fil hi ‘ss 
bg 4 | Le ie 
oi)! i ls ' i lj it | 
| ale Wit | | na 







i \j 





PIVOTING 





UF ANT Ed A, 


= é 













| 
WT he 





i . 






HTN Ol a TTR MTT Se 
=| ole Mal al ie em Tia | 
TERMINAL DESCENT Wes eelir ry) nel: Fed! i Sail iy plik 















», ; ea | 
ENGINE let le a ie ar 

| | Live TH, | L 

- = iat ale ia cas fea 
: i 4 |] j ) iT | 
POAC OTPAD $e A) f LO, EOE ipa err F uli 

== / PIVOTING CAMERA — —— 
After trenching the face of Mars, far left, the Viking 1 londer's soil sampler 


SLPACE SAMPLER f qwietly awaits further instructions. But the clirt it dug went on an amazing 
—— chemical tamipace inside the lander’s biology instrument. Scientisis were 
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Cannons about Interpreting eariy resoits as evidence of lite. Perhaps, they theo 


nized. the nutnent: or water Uc tn the tests t(merered Mcdizing CcomMmnooune 


F Pt sects shin I ‘ oe i af =p b ee — = — - 5 
that do not occur naturally on earth but may te present in Martian sa! 





Sethne foot on Wars. the Viking 
rests one ler on solid 
but another emks to ite “orkle® 
dirt (bottom) 


The happy iociclent gave Schentiet 





they observed many clirtt-sire 


ant) eleewiere af the <ite, bul mo « inc <td} 
Hartickés (ine oenlocist speculated that 
of sand, whipped by winds wp to 250 miles an 
hour, may be pulverized by collicting with rocks 
such windblown particles: muy have eroded 
rocks iriglit) at Chose Planitia ane! soourerl 
Gt the depression around the big rock at cen 
ter. When the hinder touched down, small sur 


lace fragments scatterce! and pitted the sci 


Later 
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i chose 
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new storm expected] thie sorinv so that they 


can moniior it with Vising'’s instruments 





Farth Six times 
the volune 


of Mars, our planet has 
a.dense atmosphere nich in water 
vapor that protects and nourishes 
hfe A hand of oxone, thickest 
phout tS miles above the surtace, 
shiehis aginst the sun's deadly 
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An earthling must climb 21 
Niles LO experience the amos pher- 
ic pressure on the surface of Mars. 
In such thin aur, bleed would boil 





M mo Lhe rect planet i 
| ars probably has a > 
thick, rocky crust. because, 
being smaller than earth, it 
cooled (aster 

The Martian ozone reaion begims 
at ground lewel. but there jan't 








epeajos MILES ei enough ngone to bheck cul ultri- 

wine sal Hes Violet rays. Many earthly micto- 

cme” organisms would die in seconds 
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eeu a Se oft er | proat of oitragen in the Martian 
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kg ge ee ‘ic was once much denser, perhaps 
a | . - dense enough to permit rain to fall. 

° i a ‘CRUST (25 botit Be fay, , Scientist: also found fast-moving 
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from the surlace to @ bevel known 
as the turbopaitse, where goses 
cease Lhe turtulent miming. ()n 
earth that take: about a century 

From orbit o camera shows how 
morning sun warm: the ground 
ibelow, left), vaporizing frozen 
waler that recondenses in low spots 
a= patches of fox larrows, below). 
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(Continued from page 12) other atoms and 
make an ¢ndless number of configurations. 
Only carbon can provide the incredible vari- 
ety of molecules: needed by any living organ- 
isms we can conceive of” 

Molecules built around! a carbon base are 
called “organic.” Organic molecules are the 
stuff of which all living things—microbes and 
mice, mushrooms and men—are mace. 


Key Tests Seek Vital Processes 


Living organisms process or create organic 
compounds in two important wavs. They 
break the organics dawn to derive enerzy. A 
chemist would call this process “oxidation,” 
Some organisms synthesize, or create, new 
carbon compounds. To a chemist this process 
would be called “reduction.” Oxidation and 
reduction are diametrically opposite reactions. 
They 26 on concurrently in living creatures: 

So Viking biologists devised three tests 
that would look for these processes in organic 
compounds (pages 15-16), 

Cine test detects whether anything in the 
Martian sands takes carbon gases out of the 
dir, as plants do on earth, and butlds organic 
compounds from them. 

A small sample of soil is placed ina sealed 
chamber. Carbon dioxide and carbon mon- 
oxide are pumped in, The carbon atoms are 
radioactive, so they can later be traced and 
counted. A lamp simulating the spectrum of 
sunlight on Mars, except for ultraviolet com- 
ponents, is turned on. If there are Martian 
organisms in the soil, they should begin tur- 
ing the radioactive carbon gases into the 
organic molecules they use. 

The sample Incubates for 120 hours, and 
then the radioactive atmosphere is flushed 
out of the chamber. The soil is heated to pyro- 
lvze, or decompose, any microbes and the 
organic compounds they might have made 
into organic vapors. Any of the organics made 
in the previous 120 hours would be raclio- 
active. [f a counter detects significant amounts 
af radioactive vapors, the biologists could 
conclude that the “hot” organics were madcle 
by living beings. This test, devised by Dr. 
Horowitz, is called the pyrolytic release, or 
PR, experiment. 

Another test, the labeled release, or LE, ex- 
periment, developed by Dr. Gilbert Levin of 
Biespherics Incorporated, looks for a type of 
metabolism typical of animals on earth. That 


is, when we burn, or oxidise, food, we release 
carbon dioxide in the process, 

A soil sample ts shehtly moistened with a 
broth of seven simple organic foods, foods 
that would be rapidly eaten by most micro- 
ormmnisms, or “bugs,” on earth. Rach food is 
considered “labeled” because its carbon atoms 
are radioactive, So if a Martian buz-eats the 
radioactive food, it will release racloactive 
carbon dioxide, whose emissions can be 
counted, as a waste product. 

Third, there is the gas exchange experi- 
ment, or GEX. In GEX an instrument called 
a gas chromatograph simply measures how 
the levels of biologically important pases 
change as, first, a soil sample is humidified, 
and then submerged in what has been mick- 
named “chicken soup.” Chicken soup 16 a 
silution of almost every nutrient a microbe 
could conceivably eat. “It's so rich we could 
live on it,” said Dr. Klein 

The GEX sample is merely humidified at 
first because Martian organisms are perhaps 
like spores or seecs that can hibernate for cen- 
turies, awakening only when there is mois- 
ture about. As they awaken, their metabolic 
processes should alter levels of the various 
gases. Lf no important gas changes are seen m 
a week, the GEX sample is submerged in the 
chicken soup and the microbial feast can be- 
gin. GEX's developer, Vance Oyama of 
NASA's Ames Kesearch Center, monitors the 
experiment for 700 days to detect gases that 
might evolve. 


Lab Works Better on Mars Than on Earth 


The biology instrument carried by the two 
Vikings is a masterwork of automation and 
miniaturization. “Roughly, each of the three 
experiments would require a ben-by-ten-foot 
lab plus a six-foot rack of electronics, and two 
would need bulky radioactive-carbon coun- 
ters,” said Dr. Frederick Brown, a biochemist 
with TRW Inc; the instrument's manuiac- 
turer. TRW built all that into a box about the 
eive of a typewriter. 

So complicated is the instrument that en- 
cineers never pol all three experiments to 
work in one protetypé on earth. Several proj- 
ect scientists confided to me that they would 
have been satisfied if just one experiment had 
worked properly on Mars. 

The biology experiments almost failed 
before they began. A human oversight in 
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Programming the computer caused the long, 
extentlable robot arm of the first lander to 
jam as engineers readied it to dig the biolagy 
soi] sample. Imagine your car breaking down 
more than 200 million miles from a gus sta- 
hon and trying to get o mechanic to diagnose 
arid fix tt—all by telegram. 

Using a replica of the lander that sits in 
a sandbox:at JPL, as well as one at the Martin 
Marietta Corporation's Denver plant, where 
the lander was built, engineers duplicated the 
problem and worked out commands that 
would free the arm. They radioed the com- 
mands to the lander, and the first sample of 
Martian sol-wentinto Vikineg's test chambers, 

Then, as July became August, seemingly 
impossible news was breaking at JPL. Viking 
I's mint-lab beran reporting signs of life. Or, 
if not life, it had found a soil so exotic that it 
chemically mimicked life processes on earth. 


Biology or a Strange Chemistry? 


The first results came from the gas ex- 
change experiment, the GEX. A startling 
burst of oxygen—I5 times more than had 
been anticipated—ilowed out of the soil 
almost 45 soon as it was humidified. Also, 
when the labeled release sample was moist- 
ened with its nutrient broth, radioactive 
carbon dioxide poured out of the sample. 

Dr. Levin was excited. “Never had we sven 
that magnitude of response in any of the 
thousands of earth samples we tested that 
did nat contain life,” he said. 

But both the LR and the GEX leveled off. 
The GEX response in particular could be 
explained by a surprising chemistry rather 
than ology 

“Ultraviolet ravs mav have created some 
exotic Chemical with so much pent-up oxiciz- 
ing potential,” said Dr. Klein, “that it reacts 
vidlenth when exposed to water. Evervihing 
we see in the GEX points toward chemical 
oxidation. Should we begin to see evidence 
for reduction—like hydrogen or methane, 
which are normal waste products of living 
systems—then we would have to say that 
those twer opposite kines of chemistry cannot 
be going on without biology.” 

Like the GEX, the LR could alse be ex- 
plained by a peculiar Martian chemistry. If 
the soil has stronz oxidizers, they could be 
reacting with one of the LR*s nutrients to 
release the radioactive carbon observed. 
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However, the next piece of the puzzle did 
not fit neathy into a chemical model. 

Levin repeated his LK experiment but first 
heated the soil to 170°C. for three hours to 
kill anything that might be alive. This time he 
ent none of the lively results he saw the first 
time. That leaves only two explanations: Ei- 
ther Martian organisms were killed, or what- 
ever chemical caused the reaction broke wp 
when heated to 170°, 

What could these chemicals: be? Chemists 
offered only a handful of possibilities— 
peroxides, superoxides, and ozonices—all of 
which are too unstable to exist naturally on 
the earth, They must be created in the labora- 
tory for research uses and) specialized indus- 
trial needs. More important, however, many 
would not be destroyed by the temperature 
Levin used to sterilize his LR soil sample. 

Viking biologists have been most hard put 
to find a satisfactory chemical explanation 
for the final test, the PR, or pyrolytic release 
experiment. When the Martian soil was 
mrolveed after its five-day incubation, 
Senificant amounts of radioactive organics 
were detected. Something had to have fixed 
that carbon in the soil. 

When the test was run again, with the 
sample this time sterilized by heat, no or- 
ganics were Indicted. Once again, cither 
microbes had been killed or a chernical was 
destroved by the heat However, it could not 
be the same: chernical that was destroved in 
the LR. The LR chemical azent would be an 
oxidizer. Whatever had fixed the carbon in 
the FR harl to be a reducer. 


Soil Fails to Yield Vital Evidence 


No nonbiological material on earth is 
known to behave the way Martian soil was 
behaving. Nevertheless, for one primary rea- 
son biolowists were reluctant to conclude that 
Mars hus life. No organic compounds could 
be detected in the soil. 

A small population of living microbes 
would not contain enough organics to be seen 
by Viking’s detector, a gas. chromatograph 
miss spectrometer. Bul in earth soils, for 
every living microbe there are the remains 
of perhaps thousands of dear ones that the 
GCMS could easily detect. 

Viking scientists had expected to find some 


organics, either chemically formed in the 


atmosphere or left over from impacting 
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meteortes, which can have @ relatively high 
organic content. They hardly anticipated 
positive biology tests and no organics: 

“Tt looked like we'd detected life on Mars,” 
snidd Dr Soffen, “But we biologists would 
have difficulty explaining life without finding 
organics in the soil” 

But other scientists offer explanations for 
the lack of organics Ultraviolet light or the 
hichly reactive Martian surface could destrov 
the organics, they say. But wouldn't that also 
kill anv living creatures? 

*On earth, organic material is so abuncdant 
that microbes don't have to be careful about 
conserving it,” sugested Dr, Klaus Biermann 
of Massachusetts Institute of Technology, Vi- 
king's chief organic chemist: “Qn Mars, bugs 
may not let that material escape from them. 
Or mavbe Martian microbes have learned to 
be extremely efficient scavengers or cannibals 
So orginies don't accumulate in the soil.” 

Perhups, too, any large populations of 
Martian organisms are confined to a few 
fertile oases on the planet. Smatterings of 
microtes could scatter with the wind. 


Silent Seconds Seem an Etemity 


Viking scientists were eager for Viking 2 to 
land and perhaps resolve their dilemma. After 
a search even longer and more dificult than 
that for Viking t's landing site, Viking 2 was 
slated to set down September 3 in a more 
northern region called Utopia. Water-vapor 
readings showed Utopia to be more humid 
than Chryse. More water would make life 
more likely, Also scientists speculated that 
the colder temperatures at Utopia would 
cause organics to collect there, for much the 
same reason that vapors in a refrigerator 
condense on the colder coils 

Viking 2": descent was hair-raising When 
the lander separated from the orbiter, an 
orbiter malfunction cut communication he- 
tween its min antenna and the earth. The 
lander’s computer had already been pro- 
grammed for the touchdown, but the only 
way now that flucht controllers could know 
their other bird had safely lancded would be to 
monitor, vin a second, low-power antenna, the 
rate of data coming wp from the lander. and 
when the data rate increased, it would mean 
that Viking 2? had set down in one piece 

Suspense gripped the deac-silent control 
room 2¢ the scheduled time for Viking 2's 
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touchdown passed; still, flight controllers 
caw no increase in data 

“| had this slow-motion, agonizing image 
of our lander «mashing against a hillside and 
exploding into pieces,” recalled Gentry Lee. 

Then, late by a few seconds that lasted an 
eternity, the increase came. It was the contro! 
room that now exploded. This time Gentry 
was on the floor, pounding it with his fists. 

Within @ few hours, engineers restored full 
communication with the orbiter. 


A Quake or Tremor Would Be Helpful 


Viking 2's. panorama looked strikingly 
similar to Viking I's: a ned, dusty, rock-strewn 
field. But: almost immediately Viking 2 scored 
one new success. Its seismometer, sent along 
to detect “Marsquakes,” was working proper- 
ly. An electrical failure had kept Viking 1's 
seismoameter from cdeploving. 

The seismometer, which can pick up sur- 
face movements of a hunctred-billionth of an 
inch at the landing site; so far has heard no 
hint.of a Marsquake. It is too early, however, 
to say that Mars is geologically inactrye. 

Cryer the months ahead, if some geological 
noise develops, the seismometer could help 
answer other long-standing questions: How 
thick ts the crust of Mars? Does it have a 
small molten core like the earth? Or a large 
cool core? Is Mars a planet that cooled faster 
than the ¢arth and has therefore already seen 
iis geological hevdav? Or is it just a slow 
starter that is now becoming active? 

nce again the most eagerly awaited ex- 
periments were the biology tests. And once 
ian the results were mixed. 

The organic compounds detector has still 
found none, even though the lander arm 
pushed aside a rock and dug a soil sample 
that had not been exposed to destructive 
ultraviolet rays (page 8). 

“We biologists are perplexed,” said Dr. Sof- 
fen after Viking 2 results proved as confusing 


as Viking 1. “You might say we are in the 


seventh inning and the score is Biology 10, 
Exotic Chemistry 10," 

By mid-November, when Mars went out of 
earth's communication range behind the sun, 
shutting off the flow of data for almost bo 
months, evidence was pointing more heavily 
lowird @ strange chemistry rather than biol- 
omy producing the perplexing results. But the 
question is still far from resolved. 
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“It looks like we'll have to slug it out in the 
laboratory,” said Dr. Levin. Indeed, in the 
months ahead, scientists across the nation 
will be stmulating every chemical reaction 
that Viking could concetvably have observed. 
There may well be an answer soon, but as Dr. 
Klein points out, it took nearly two hundred 
years for science to prove conclusively that 
the strange little animalcules, of microorgan- 
isms, that microscopist Anton yan Lecuwen- 
hock first saw in 1674 were not the artifacts 
of some exotic chemistry. 


Are We Alone in the Universe? 


Why pursue the question of whether life 
exists on Mars? “If we fine life, it will be the 
most important philosophical discovery of 
my lifetime,” said one young Viking scientist. 

The existence of even microbes would 
mean, simply, that weare not alone in the 
universe. If life emerged and has persisted on 
so hostile « spot, it must abound on other, 
more clement planets across the galaxies. 

“From a chemical poimt of view, there is 
only one form of life on earth,” explained 
Dr. Horowitz. “We will next want to know 
whether the Murtian organism, if it exists, is 
made the same way we are—with the same 
DNA, the same genetic code, proteins made 
of the same amino acids. By answering those 
questions we can fearn a great deal about 
the origins of hfe and its: abundance in the 
universe,” 

While the biclowists struggle to answer 
their profound question, other Viking scien- 
tists are reaping a wealth of data. Meteoralo- 
wists are delighted with the whole new world 
they now have to play with. They have found 
daily tidal waves of heat and pressure rippling 
through the Martian atmosphere. They have 
watched the air pressure drop steadily as 
winter begins in the southern hemisphere and 
the carbon dioxide in the air begins to freeze 
out on the south pole. So rapid has been the 
drop that if the rate continued for a Martian 
vear—O87 davs—instead of for a single sea- 
son, the entire atmesphere would be cone 

“The outstanding character of earth's at- 
mosphere,” said Dr. Seymour Hess, chief 
Viking meteorologist, “is that the weather 
varies daily. The outstanding thing about 
Martian weather so far is that it doesn't vary 
much from day to dav. That's because it is a 
simpler beast.” 


The Martian atmosphere is simpler because 
the planet has no oceans of massive cloud 
cover, both of which have major effects on 
the earth's weather. Martian winds apparent- 
lv are influenced by the heating of cust puarti- 
cles in the air. Once a veer the sun heats the 
Martian surface and the particles enough to 
get a good! convective cell going. The famous 
dust storms result, with winds that may reach 
250 miles-an hour. But since the air is so thin, 
that would feel like only a 25-mile-an-hour 
wind to an earthling. 

The meteorology of both Mars and the 
earth is driven by solar heating. Meteéorolo- 
gists hope to observe solar-heating processes 
more Clearly in the less complicated air of 
NMiars. This could lead toa better unelerstancl- 
ing of our own weather. 


Same Cosmic Dust Forms Earth and Mars 


Ky comparing the amounts of inert gases 
such as argon, krypton, and xenon remaining 
on both Murs and earth, scientists are now 
working out atmospheric histories of both 
planets. They can now sav more conficenthy 
that the two planets must have former) from 
the same gulactic debris about the same time 
—four and a half billion years-ago. They will 
better be able to resolve how the two planets’ 
atmospheres have changed. Such compari- 
sons Will belp us understand the processes 
that determine the fates of all planets. 

Viking close-ups shed light on the origin of 
the two tiny moans of Mars, Phobos and Dei- 
mos. Mariner pictures had suggested they 
were of a basaltic or meteoritic material, andl 
Viking photographs tilt thinking toward the 
latter. If so, that meuns that the moons prob- 
ubly were passing asteroid fragments cap- 
tured by the planer’s gravity field. 

The Vikings will continue to observe Mars 
fora full Martion year. The landers will take 
pictures of the dust storm anc perhaps watch 
the trosts form. The orbiters will compile a 
much more detailed atlas of the amazing 
Martian terrain. 

By the end of that year, predicts Gentry 
Lee, “at least 99 percent of our detailed 
knowledge about Mars will have been learned 
from Viking.” 

Mission Director Tom Young ranks Viking’s 
expansion of knowledge with that of Colum- 
bus's voyages: “For the first time man has a 
beachhead in a world beyond his own.” [J 


Wussive floods, scientists agree, shaped teardrop 
islands (right) in the lee of impact craters in the 


Chiresse nevien, Kaereed outflow from the cratet 
Yuty (abowe) was caused by a meteorite. [ts im 


pact may have melted subsurface permafrost 
andl expelled a slurry of rock und water 


Pugzling scars of Phobos 
(lef). one of two Martian 
moons. coull have heen 
gouged liv fraement= of a 
disintecratedd comet, Critter 
S macdle the pictare from ons 
C45 miles oa 

A lone-ranse wiew of the 
other moon, Deimos (right), 
Shows MUMerOUs craters 

Vikine pectures sires 
that both moons were -as- 
lero) traements Capluneri 
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Gargantuan volcano. . . plunging canyons 


WANT OLYMPUS MONS, 

its Wester flank wrapped 
mn cloud: (night), soars 15 
miles above tts plain. Along: 
side tt, earth's lottiest peaks 
above) are mere foothill 

The 45-mile- 
wide caldera would extend 
from Baltimore: to Washing 
ton, Do ite S15-mile base 
from Montreal io New York 


Voloang’s 


City. How cid it get so huge? 

According to Dr..Michael 
H. Carr of the Viking team, 
on Mars there appears to be 
he plate-tectonac sctivitv— 
the movement of vreat sec- 
tions af planetary crust-—as 
there ison earth. “Hence,” he 
save, “the voleano could sit 
over the same plume of lava 
and grow forever and ever” 


I milos wide, | mile deep 





WESOME ABYSS: An 8)- 
mile segment of [us Chive- 
ma tight) joins with other 
nite to fonm Valles Marinerts, 
the ¢eeiet canvons known 
in the solar system 
AS much as 150 mies wile 
and four tiles deep, Valles 
Manneris woul) stretch 
norss Lhe continental United 
States. In comnpansan, the 
rand Canyon of Anzona 
jabove) is merely a ditch 





FIG TIS GY GL Red) apps 


Faulting createdthese Mar 
tin canyons, vast landslides 
enue 
them. Greoltogiets teheye that 
i Serie: af Erk hes wey a 
billicn-vear span shaper the 
Canyon ssstem. Liespite such 
tiinnic ecological events, 
Sars appears to be less aotive 
tectonically than the earth. 
No tremors jarred Vikings 
seismometer in the early 
weeks of monitoring 
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[If water once Bowed on Mars, where did it po? Viking sheds 
lieht on the question by provitet that the ice cap remain on the 
north polar mien in summer (left) is entirely water ice, not frozen 
carbon dioxide. Dark ice-free bands may be wind-carved cliffs 

Water may also be locker! in subsurface permatrost, researchers 
think, Vallews amie billy terrain in the Nilosyris region (above) 
curecet on inexorable, clacierlike movement of ground matenals 
intenmixed with ice. Such features continue to mtneue sceentist 
ms Viking adds month by month to the mass of new—and often 
contouncdine—information on Mire a 
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LY DAY THRONGS filled Havana's 
Paseo, Prom the reviewing stund in the 
Plaza de ila KRevolucién I could see 


the (Cuban hierarchy approaching and 





bevond them a sen of wartting celebra- 
tors. Harnedl-painted sins festooned hundreds ot 
homes and buildings with /Vied el Promero de 
Mayo! Long Live the First of May! 

Prime Minister Fidel Castro and the Central 
Lommittee of the Communist Party advanced in 
1 phalanx toward the ciewntic tower anc sculp- 
tured figure bhononne Jose Marth, 19th-centurs 
marivr in the strugele against the Spanish, and 
Cuba's mist honored hero. When the Jeaclers 
arTived) at the pocium, Castro was introduced. 
He waved to the crowd, received its warm ap- 
reir e, then listere L tee Ch Chek Set f, riven by 
Roberto Vea, heacl of the trade unions 

Precisely as Vera pronounced the last syllable 
of his address, the first. of 130,000 parading par- 
Cecipants burst into vwew, with wniforms, sirens, 
posters, and banners all pounding out revolution 
ary themes. Educational coals were heralded, che 


United States denounce, Anivola prised, (astro 





applauded. Thousands of workers passed before 
them “Siaxiomum: Leader,” who me almost wniver- 
suiv acidressed by his first name The crowel 
chanted the oft-heard slogan, “jFidel, seewro, a 
is Foseuis dates duro'—Pidel, for sure, hit th 
Vankees hard!" Then formation after formation 
burst inte a unified rhythm: “)Fir-te! | Pi-pe! 
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The West Indies’ larcest city, Wacana eleamea wetth high rises. A new hospital thrusts 
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skyward at upper center. The old domed Capitolio to ity right is now @ science center. 
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In a clean sweep of Havana's once-pash 
Miramar area, a neighborhowd crew works 
m pert of a nationwide volunteer effort 
every Sunclay morning, When the Marxist 
nature of the Castro government became 
apyjsurent in the cariy 1900's, many wealth 
Cubans fed to the United States. Their 
gpaciows prilbect-ared-batconier] homes be 
fim eovermment-owned hauses and offices 


| had been in Cuba for almost three months, 
traveling the 750 miles fram Point Maisi, on 
the eastern typ of Criente Province, to Pinar 
del Rio's western enc. This was one of the 
longest and most extensive visits allowed an 
American journalist in [5 years, 

I hac come to see the changes brought 
about by the 1959 revolution that culminated 
in the Western Hemisphere’s first Communist 
Fovernment Accorded virtually unlimited 
travel, | saw firsthand how the people; econ- 
omy, and system were now faring, 

I made my way east by car to mountainous 
Onente Province, where the revolution bean 
imap, pages 34-5). For a Canbbean island, 
Cuba is surprisingly flat Except for relativels 
low ranges in Pinar del Rio to the west and 
Las Villas in the cen- 
ter, only the impressive 
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sister ranmes in 4 IME D Le followed by the 
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The rugged Sierra 1930's andl 
Muaestra holds a spe- Recieciadl Cuba never 
cial appeal for modern controlled her | 
Cubans and has been al destiny before 
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struge le. 

Armando Valdés, a 
Ministry of Foreigm Affairs oficial, accom- 
panied me, On all my trips, except one by 
boat and two by airplane, I used-a govern- 
ment-issued Argentinian Ford: it cost me S20 
“dav. A forein-alfairs official alwavs came 
along to make arrangements 

Armando and [rolled inte the hot port cits 
of Santiago, capital of Onente Here Fidel 
first struck against the Batista regime, on 
July 26, 1953. Armando explained his view ol 
events to that point “Cuba and Puerto Rico 
were the last Spanish colonies in the Amer- 
was. After Cubans fought for independence 
for half a century, final victory was shared in 
[898 with an uninvited U.S. force, Massive 
U.S. exploitation was followed by the dic- 
tatorships of the 1930's and beyand Cuba 
never controlled her own destiny before the 
revolution.” 

I visited small Sibonevy Farm, where the 
rebels gathered, and the Moncada army bar- 
racks they attacker. It was-a cisastrous battle 
In almost every way, and many of the rebels 
not Killed in the fight were captured, tortured, 
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and murdered during the next few days. Fidel 
and his brother Raul escaped, but Fidel was 
soon hunted down in the mountains. Using 
his legal background at their famous trial, 
Fidel defended himself in a ringing denuncia- 
tion of the dictatorship and outlined his rev- 
glutionary dreams and reformist progrims, 

After serving 20) months of his 15-vear 
sentence on the Ele of Pines, Fidel was re- 
leased anc soon left for Mexico to prepare for 
the revohition. He returned to Cuba in late 
1956 with $1 men—inclucine the Argentinian 
revolutionary Che Guevara—on Grannue, an 
arming yacht now displayed in Havana. With- 
im two weeks after the initial battle, the force 
had been reduced to 15, vet Fidel, with that 
liny group, captured the imagination of Cuba 
and the world as a romantic fighter for free- 
dom. Only 25 months after the Gramma land- 
ing, Fidel’s revolution found itself, on January 
1, 1959, in charge of a government 

Ennque Oltuskt, a guerrilla leader, told me: 
“We were fighters, not bureaucrats. | was ap 
pointed Minister of Communications. Not be- 
ing from Havana, I didn't even know where 
the building was and hac to ask directions. 
When I got there, I had to ask everyone what 
he cid and what our functions were.” 


and the U. 8, started to deteriorate, large- 

ly because of land expropriations. The 
U.S. began a trade embargo—tater to become 
total—and American newspapers were re- 
peating what some Cubans had been saying: 
The revolution is like a watermelon; the 
more vou slice it, the redder it gets. Despite 
such charges, Fidel imsisted his was nota 
Communist revolution. 

The tinal break with the United States 
came. with the tragic U.S.-sypported Bay of 
Pigs invasion by Cuban expatnates in April 
1961. Before and during the invasion thou- 
sands of Cubans were rounded up and im- 
nrisoned, thus: ending effective organized 
resistance insite Cuba. Afterward Fidel 
announced on television that Cuba was 4 so- 
ctalist state, He suspended elections and na- 
tionalized private (mostly religious) schools. 

At the end of 196] Fidel publicly pro- 
claimed, “Iam a Marxist-Leninist, and shall 
be until the day I die.” That statement ac- 
celerated one of history's largest political ex- 
oduses. In the vears since 1959, approximately 


B JRE LONG, relations between Cuba 


Inside Cuba Toslev 


700,000 refugees have fled to the U.5S., mainly 
to Minmi. 

After 18 years the spirit of the revolution is 
ever present. Nd advertising billboards are 
now used for propaganda such as, “Men che, 
the Party is immortal.” At each break in ra- 
cio sepments an announcer repeats, “From 
Havana, Cuba, first free territory in America.” 

I asked René Mujica, one of my young 
guides, how such enthusiasm could be sus- 
tained so long: He told me: “Half of Cuba 
was born since the revolution. We feel this 
will continue to be a voung, living revolution. 
Every day we contribute to it in the behef 
that this is the way to build our few society.” 

One way to maintain this enthusiasm has 
been a uniquely Cuban invention, the Com- 
mittee for the Defense of the Revolution. On 
every street 4 sign identifies the house of the 
block-organive:| CDE. Oriwinally formed in 
1960 to counter sabotage, the COR now is one 
of Cuba's “mass” organizations, charged with 
numerous community functions. 

The people whe run the CDE offices claim 
their time is spent tending to such everyday 
details as the Sunday block cleanup, vaceina- 
tion campaigns, and making sure kids get 
medical checkups. Butthe CDR also conducts 
political discussions, 
and critics say it has 


neighbors spying on Critics of the 

neighbors. Whether Conumnittee for 

true or not, the pros- the Defense of the 

pect of such constant Revolution say i has 

monitoring wouldtend  selghbors spying 

to deter dissident ac- an neighbors. True ar 

tivity not, the prospect of 
Last September 78] such constant 

sat on the platform in mtwnitering would 

the plaza before «a fend to deter 

crowd of hulfa million dissident activity. 


at the annual (COR an- 
niversary rally. The 
people stood hushed as Fidel used the meet- 
ing to explain that the sucden drop im work 
sugar prices hac dealt a serious blow to eco- 
nomic planning. After hearing that coffee, 
imported commodities, and industrial ex- 
pansion would all be limited—perhaps for 
five vears—Huayana’s huge gathering dis- 
persed toward home to chscuss how the local 
CDR's would implement the latest directives. 
Havana, still the largest city in the Carib- 
bean, with about two million people, has lost 
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project about eight miles east of the city. 
Humberto Ramirez, the construction archi- 
tect, gestured toward colorfully painted ex- 
teriors. “More than 25,000 people are already 
living here, and we started only in 1971. By 
1982 we plan to have a city of 150,000." 

We walked through rows of five-story 
buildings, exact duplicates except for the 
outside paint. “These were all built by ‘micro- 
brigaces,"" Humberto said, “forces of 33 
workers elected at their factories to spend one 
to five vears in construction, Thev receive 
their regular salaries ancl work with skilled 
technicians from the Soviet Union, Eastern 
Rurop:, or Cuba. 

“When the units are finished, the workers 
back at the factory vote to award apartments 
on the basis of output, attitude, volunteer 
work, and need. The rent is fixed at 6 percent 
of the household hearl’s salary.” 

Posacas are one solution for young people 
who have littl immediate prospect of indi- 
vidual housing. Couples queue up at the 
motel-like complexes and pay less thana peso 
($1.22) an hour for « room (food and drinks 
extra), nd questions asked. 


west from Santiago on the coastal high- 

way that curves past sandy beaches 
between the deep-blue Caribbean and the 
dry southern slopes of the sparsely inhabited 
Sierra Maestra foothills. | visited an isolated 
mountain family in their beAie. Thetr con- 
temporary version of an Indian home, con- 
structed’ over a concrete floor, was o three- 
compartment dwelling with a bedroom on 
cither side of a central hall, Usually there are 
no interior doors, no electricity. 

In the small thatched-roof kitchen shed be- 
hind her bohio, Delia Fernandes was tending 
an open fire. Her husband, Victor, 50, is a 
laborer with the National Institute of Agrur- 
lan Reform (INRA), and that dav be was build- 
ing cattle fences. All nine members of the 
family pile together nizhtly into the two 
bedrooms. There is no heat against the chill 
mountain air. Water comes froma well down 
the roac. The toilet is out back. Light comes 
from a single kerosine wick (payes 56-7) 

Delia says, “Our children can all go through 
school if they want, we have enough to eat, 
and we hike this better than living in the 
city.” Sal, except for the obvious advantages 
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of free education, meclical care, and a salary, 
daily life has. changed little for the Fernén- 
dezes; their present housing conditions are 
not too much different from those that helped 
bring about the revolution. 

Elsewhere in the countryside, conditions 
have obviously changed. T was impressed by 
the vastness of Cuba's 
new cattle operations 


About forty miles cast The new constitution, 


of Havana I passed ratified by 97.7 
thousands of white percent of the voters, 
fence posts surround- formalized the 

ing @ 122,000-acre Communist Party as 
Agrupacion (renetica the supreme force 
de la Habanafarm. Di- in the country. 
rector Hermenegilelo 


Curbelo took me on a 

tour. “This is both a dairy farm and a eenetic 
center to improve qur cattle. We have 54,000 
head and produce 41 times as much milk as 
we did when we started in 1970." 

Companero Curbelo was one of the few 
wealthy Cubans who chose to stay. He told 
me “Before the revolution we owned 65,000 
acres, hac 2,000 cattle, anda large sugar 
holding. Twas not a socialist, but while I was 
In College, T could see that the workers an our 
farm were not allawed to get an education. 
When the revolution came, my family sup- 
ported it. My father gave our entire holdings 
to the state, even before the agrarian-reform 
lnws, and never took any payment, Now, in 
spint, 2 am onicher than ever.” He excuse: 
himself, explaining that, like many workers, 
he has evening classes at the University of 
Havana He's studying English. 

This phenometiatl involvement with schoal- 
Ing Was mv prevailing impression of Cuba. 
From the beginning Fidel committed the 
revolution to a maximum effort in mass« ecu- 
cation. | sat with Max Figueroa, Director of 
Educational Development for the Ministry 
of Extucation, in his office in Havana as he 
explained: “About a third of the people are 
enrolled in an educational program. This 
ministry is spending more than 10 percent of 
the country’s gross national product.” (Gav- 
ernment expenditure for public education in 
the U.S. is 6 percent) 

“In the process,” the directar continued, 
“we have reduced illiteracy fram 25 percent 
to less than 3 percent The most revolution- 
ary aspect of our system is the network of 300 
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the S00 more planned. This i 
toward training i 
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At Simon Balivar Secondary’ School, south- 
west of Havana, [met 16-year-old Ewa Maria 
Valdes, Her crisp maroon uniform sienihed 
that she wae sintvine to become @ teacher 
We 1) aleer| io the 
on their was 


an [i 
r| i Er ‘Law J 
Lib 6 iTS. 


that we will need in the future” 
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nears theless VTE ly atiucents 


tbo weed strawbernes (page 43) 


“These schools are now all over Cuba, 
Eva sand. “Each houses about 250) bovs and 
250) oirls from the seventh throweh tenth 


ues. Around the schools are approximate! 
meres| planted ih 
Here we 
StraAWwoeTics, and guavas. Lhe 
rine 
each going to work outsidk 
for three heurs a dav andl to cli 
hours, with inmclivicluial stuct, 

“School ends at noon on Saturday,” Eva 
are all bused home for 
When the 
they are only 


crving snr 


S00) hectares [1,235 
ibiecl tho 
CTiPis 
schools are 
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with our families 
adders first come here. 
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about 
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thes 


their fa 


here thot 


unhappiness, and they miss 
Hut there is so much 
get over it. We oll know the laree efforts 
that went mito the revolution and what is 
needed now from us. We want to upgrade 


ourselves, our future. our culoure.” 
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HE AGOST ELABORATE 
school system operates on the Isle of Pines, 
about thirty miles off 
southwestern (uba. Formerly known mainly 
lor ite notorious where Fh 

desiznated by the rev- 
Youth.” More than 


eave har 
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the larce island 
Drison, lel spent his 
20 months, it has beet 
olution as the “Isle of 
11,000 young ae study here, 
vesting mil tions of oranefruit f 
of them, Dl was tole, 
[ wisited the ole corculas 
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orisen, patterned 
Hrs. removed, it 
nrisoners are helcl 
Statics 
merely asa reminder of past abuses. Neither 
Sle cil ewhere, however, 
could I tine eel] VCE Vi Wime to discuss details 
of the revolutian’s own political prisoners. In 
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in Santiago with candidates for their municipal 


mder Castro. Cam ips WaMine DY toca mom 
Swobionn) Assembhy which ti tum 
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20,000 people were im various prisons for 
support of Batista, counterrevolutionary ac- 
tivities, and dissent. Those who recant, au 
thorites say, are usually sent to agricultural 
work farms and ultimately released. Now, in- 
terested international groups estimate the 
number is down to about 5,000, but some 
have been tn jail since 1959 or soon after 
The agricultural stint for released prison- 
ers MAKes sense to the povernment, since 
(Cuba’s major industry 
is shill agrculture. | 
visited the new hilltop 
headquarters of INRA, 
about 25 miles south 
of Havana As Ilicio 
Sabatier of the eco 


Housing ix 50 
restricted that it is 
rare to find a family 
living apart from 
relatives. “Workers .. . 
at the factory vote fo 
award apartments on 
the basts of output, 
attitude, volunteer 


namic section showee! 
me through planning 
offices, he told me: “We 


found that before the 
revilution S&S percent 
of the farms comprised 
(O percent of te line, 


werk, and need." 
—CUBAN ARCHITECT 


und a quarter of the best sugar acreare was 
in foreign hands. The first Agrarian Reform 
Law, in 1959, limited estates to 1,000 acres 
Thus attected about 10 percent of Cuba's 
farms—and 40 percent of all farmland.” (Tt 
aloo caused goncern in the United States be- 
cause tt was the first indication that Cuba 
Was gong to exproprate U.S. investments 
without acceptable Compensation. | 

“By a second lew, in 1964, we nationalized 
all holdings over 166 acres," Sabatier con 
binder “We atered to pay lor property in 20 
vear bonds at 44. percent interest, but most 
of the hig owners fled the country and never re- 
cerved any compensation. This put 70 percent 
of the land under government ownership.” 

We were joined for lunch by Angel Estrada, 
an INRA Vice minister and a party member. | 
asked! him about the remaining 30 percent of 
the land in private hands, and how that oper- 
files in a Communist state 

“Noone wanted to penalize the small farm- 
er, who had suffered enough during past re- 
cqimes.” betrvin said, “Feaven thourch the new 
constitution cuarantecs his nght to own the 
1wiledines he works, he cannot sell that land to 
anvone bul the state Of course he must buv 
ms seeds und supplies from the state, and, 
with tmunor exceptions, he is required to sell 
us output to (Cominued on page 48) 





Fe} 
at 








housing, the Alamar apart 
ments eact of Haven provide one solution 


Do-il-vourse 


to Cuba's chronw heosing shortage Con 
struction architect Humberto Ruamuirer takes 
a balcony view (above) of the pinnt compiler 
he supervises, now home to sone 75,000 fae 
tory workers, Erigaces of incustria) emplov- 
ees are temporaniy released from factor, 
dluthes to buokt-the apartments for workers 

Rents gre 46 percent of the howsehold 
heals salary: a tenant earning 3240 might 
may aomonthiy rent of $13 

“wor the top of the Cuban income ladder 
lor. Jesus Perea Corral and his wife, Lisette 
(right), relax in the den of their rented! house 
In Havana As uw university professor of 
medicine and op practicng pediatrician, Dr 
Perea earns sonw S830 a month: ton allow- 


able Income pw S81 
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INRA. Where special expertise is historical, 
as with coffee and tobacco, small farmers 
make Significant CONLPIDULIOM: Interesting] 
OO) Percent of cur. tobacea is privately grown” 

Cuban tobacco, which enjoved such great 
popularity in the United States before the 
revolution, 6 SOU a-tiriving business. In Pinar 
dc! Kio Province, where the best tobarco is 
crown, (Jr 





anda Grutrérrez, the local mma 
chief, took me by jeep through columns ol 
wie, nipening leaves. They would soon be 
picked, dried, and hand-wrapped around 
Cigars costing more than a dollar each 
Turning onto a dirt road, Gutiérres stopped 


at one of the dozens of lane, Window less Cur 





i barns. Inside the dark, aromatic buileling, 
nich green leaves thick- 


- , ly packed on ceiling 
he phenomenal | 


inveivement with ; 
a that hiecl rinal, | ruifier 
ichonling was ery : 
ee . Ft ie rey Sic] it i the COTT- 
prevailing OMpression | er 
Paps bination of soil on 
af Cuba, “About a . . SH 
x Sai climate in Pinar del 
third of the praple : 
| : Rio that gives Cuban 
are enrolled in an 
tducanonal program. 
... We fave reduced 
literacy from 25 
percent (a fexs 
than 3 percent.” 
—CUBAN EDUCATOR 


poles obscured the 





tohacce Lis SUDCTIOT 
favor, plus the skilled 
handling by the work: 
ers, [his area produces 
more than 70 percen' 
of the 3,300-ton crop 
of top-quality leaves 
that go into the cigars 
The remainder are shredded for cigarettes.” 

Hack in Havana, still operating from the 
same old factory near the Capitalio, H. Up- 
Minna name sure to pique the taste buts 
of any American cigar smoker—produces an 


CARENSIVE ahd 





Drestiious line perenne a ror x | i Ae : r isto, 
{xporl a 

Production manager Andrés Garvilla 
showed me around the laree, open workroom 
“We make about 100,000 cigars a dav, double 
the 1959 figure, most by hancl In a deliberate 
attempt to afer Women jobs and to free men 
lor heavier work,” he said, “we now have 216 
Women hand-making cigars. Before, we hacl 
only one dome that work." 

[In the front of the workroom, Ruben Mo 


rules Sal Delore a microphone. Gravilla ex- 





hi 
I 
Hlwned: “Hefore the revolution, the workers 





woulel hire a ‘reader’ for entertainment. Now 
ihe readers get a government salary and reac 


them the Commimist Purts News pape (.riant— 





ma and various ideological books" (page 32) 


Answer bo the high oost of educaton, Cuba developing her own skills as 0 teacher (below) 
boring schools alternate classroom study witl At tie prestige enim schol hele, TieHh 


“| 1 i] i 
Work for tne state. Near Lema del Acuvue, Sertnwesl Hen THnking? students atsemble tninsistor rachis 
of Havwna, students from grades seven throug! io be solid bw the eate. Children in clementan 
ten ive half of each clay to weeding straw berrnc chogls also learn the value of manual labor bi 


In a government Geld (lett: the other half clay tending small school eartens [n the belpef thet 
ie ceVeded ty classe. [nsteacl of pordening, fo al) work. ated te fly oS bel, the Lenin Scho! 


veur-ol Mit Montesdeoca cultivotes burlling pre (used uf Olyimnpic-heveht diving platiorm ane! 


minds in-aseventh-irade phiysics Class while also =| |W hvinpie-tize racing pool (bottam) 
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Cigars are strictly rationed to Cubans. 
“They are considered luxury items,” Gavilla 
said, “ancl Cuba does not have the resources 
to provide many luxuries. Men over 16 can 
buy four cigars every two weeks at a very 
reasonable rate and purchase any extras at 
a much higher price. Amyone over 16 can buy 
two packs of cigarettes every two weeks at 
about 20 cents a pack, and an unlimited 
quantity at about two dollars a pack.” 

Necessities are also rationed. Every Cuban 
has a series of ration hooks for such foods as 
chicken, beef, pork, rice, beans, bread, flour, 
and sugar. A liter a day of milk is available at 
a low price to people under 12 and over 60, 

Only in restaurants can o Cuban freely 
indulge a craving for food. Restaurants tre 
packed, even ata cost of eight to twenty 
dollars a person (Algerian, Soviet, or: Por- 
luguese wine extra), since they offer all the 


hard-+to-buy rationed 
foods the custamer can 
People wait in lines pay for. The state en- 
for everything: food,  courages the practice 
buses, magazines, as a means of dramine 
faxis, Water, movies. off some of the extra 
Rationing has peses in circulation. 
often been cited as Many of Cuba's 
proof that the restaurant patrons be- 
ecomamic system long toa households 
does not work. The where several mem- 
official explanation: bers eam salaries ane 
“Tt is our way of often have more mon- 
guaranteeing equality.” ey in pocket than there 
are products to buy. To 
combat unrest, the 


State has a systematic program for importing 
limited numbers of expensive items to soak 
up this extra capital. Soviet black-and-white 
TY sets cost 775 pesos (3945 1.5. at the offi- 
cial rate). Refrigerators cost 650 pesos; Japa- 
nese stereo phonographs, 450; small, portable 
transistor radios, 180; and a set of glassware, 
156. Each product finds a ready market 
among (Cuban wage earners who can find al- 
most nothing else to spend surplus money on 
except arestaurant dimmer. But to get on the 
buying list for most of these imported |ux- 
uries, a worker must be nominated by his 
fellow workers. 

Even some of the less glamorous com- 
modities must be rationed. In department 
stores, clothing and fabric counters are always 
surrounded by long lines. People spend hours 


5) 


each cay waiting for everything: food, buses, 
Magazines, taxis, water, movies. Surprisingly, 
there seems to be practically no black market- 
ing; penalties are severe, 

Rationing has often been cited as proof 
that the island's economic ¢vstem does not 
work, that it is especially strained becunse 
half again as many people must be fed now as 
before the revolution. The wife of a friend of 
mine disawreec: “lL think lines are mainly 
caused by ineficiency. Usually there are not 
enough salespeople.” 

Nhidio Sabatier gave me the official expla- 
nation: “Rationing does not necessarily mean 
shortages; rather, it is our way of guarantee 
Ing equality. With more money around now, 
there is more demand, and our rationing svs- 
tem assures everyone the same accrss to 
goods no matter how much money be has.” 

In practice, that access appears limited 
enourh to be symptomatic of some genuine 
shortages. The shopper has only two days a 
month to buy rationed nonfood items. Every- 
one has. number, and the days each number 
is good for a purchase are posted monthly on 
a master guide (pages 38-9). Working women 
receive the additional incentive of being 
allowed to shop every Monday and Thursday. 

The Cuban Women’s Federation, berin- 
ning in 1960, propagandized women out of 
the kitchen asa patriotic duty. A federation 
oficial told me that 30 percent of all Cuban 
women are now in the labor force—the high- 
est percentage in Latin America. 

The federation established free day-care 
centers for children 45 days old to primary- 
school age. Now these centers tend 580,000 
children, though the demand for such centers 
is several times that, 

Other free cure that makes Cubans very 
proud is public health. All medical attention, 
from treating simple infection to performing 
open-heart surgery, is without charge, Dr. 
Jorge Aldereguia, Vice Minister of Public 
Health, said: “In 1959 we averaged one doc- 
tor for every 1,000 people. More than half 
were concentrated in Havana Some com- 
munities har neo health care at all. 

“When the revolution nationalized busi- 
nesses, more than half those doctors fled, 
thus leaving us with a very serious shortage. 
After intensive training, we now have 11,000 
physicians, and the proportion is back up to 
one. per 1,000 people.” The Unitect States has 
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about 15 dectors for every thousand people 
in the civi 





lan population 


Dr. Aldereguin, leafing through a stack of 


statistics, said: “We have eliminated malaria, 
and practically eliminated polio, diphtheria, 
and tetanus, and we 
have reduced infant 
mortality and cut ma- 
bert! deaths in child 


hire 


AM medical atvention 

in Cube is witha 

charge. “There are 

no fires, rents are 

low, and foo 

i reasonable.” 
—CUBAN ROONOMIST 
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CXPensive, Cuha pare - 


iced treatment mercti- 


cine. (Noone came until 
he wis sick. Now we can practice preventive 


meclicne 


At one of Cuba's basic health units, the 





Miaza de la Revolucion Policlinico, the dire 
tor, Dr. (oeme Circones, climsa ritee| das Sy=- 
tem of socialized care that Cuba has adopted 
“We start with the polyelinics at the neigh. 


borhood level—more than 300 


Dolls prov ich a toweh of home tn the clinical wniermity of a teaches 


ih =i | : 7 . . —— 7 | i 1; vt 7-4 =r i, | . \ - 
near Havana Different dormitory Poors compete in cleanliness sun erhulestics: Aline7 


Alfons, 1. 


Pins nee i wien Ti ni gl I. 


than 
hall. When people were 


“y A | | 
Door And coctors Were 


earch clesienerd 


tio serve about 25,000 peace Evers Cie a 
Pers) wisits the clinic, he sees the same dac- 
tor, who keeps all hic mecords, When the case 
requires it, the patient or the doctor can by- 
pass the clinic and go directly to the general 
hospital or one specializing Mn, say, evne- 
colery ariel obetetrt ts - 

Who, or what, is paving for all this “free” 
servicer Economist Alfredo Lopez tried to ex- 
nilzann it, 
The state owns all income-producing enter 
prises except for some fans. and fixes wage 
an prices. Wages start at 85 pesos a month 
for unskilled labor. Many factory 
200 pesos a ménth, with 350 for management 
Lhe top monthly salary in the country, 750 
pesos [SOLS], goes to doctors who head cde- 


The economy is centrally controlled. 


fobs pay 


nariments and also teach. There are no taxes, 
rents-are low. and food is: reasonable.” Wages. 





padin cash each two weeks, are usual 


with no thought of saving, 


y spent 
ines. there 
a particular appliance on the shopping list 
There 6 no personal banking, | later found out 
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All this means that evervbody carns less 
but needs to spend fess, simce the state fais 
forsoctal welfare. Actually, the welfare svstem 
Ls Laren ina vil Ly en eae and the millions 
af dollars in Sovict aid, Sugar, ine rea earmer 
of hard currency, usually provules more 
than 50 PME ri ent of Cuba's income ane for PlETi 
exchange 

The world price of sugar in 1959 was three 
cents a pound, Ciuma’s fortunes rose as the 
nrice «<kvrocketed to 
65 cents in 1974. Al 
tholigh it soon came  Thurty percent of all 
down, to less than ten Cuban women are 
cents a pound in 1 oye now in fie lapor 
the Soviet Unpon has force. Free day-care 
atTerd to pur his centers tend At) 
more than half the children, though the 
harvest at as much as) demand w severoi 
‘Oo cents a pound on Himes that 

long-term contract 

Luis cde la Fe, Vic 
Minister of the Sugar Ministry, told me thai 
Inna Drecuction of raw sucar has Tuctiuat- 
Cl Troy eur niliien io ever ing. a rat 
milion metric tons, Ubservers estimated that 

6 sugar production, atected by recurrent 
drought, would be about six million tons. Ke- 

wee of the Seve Prices oor wreenent, 
the sugar crop could mean more than two 


Won colors in cash and crects even thouech 


sil. : 
ales to non—orctalist countries will be at the 
2 ort nh viet fi | ; zz oh Pee | — | | 1 | 
really deflated world-market price i 
still allow the Cubunk to implement thei 


first five-year plan: What appenrs to be a mit 
has Some acvantages for the Soviet | bony 
too: ait erows succor beets are cannot utilize 
refinery capacity throughout the year unless 
it buys (Cuban sugar to process during the 
aff months 

Another important income producer i 
the rich surface veins of nickel ore, among the 
Word > lureest reserves, stretching a hundred 


miles along Otente's northeast coast. Moa, 


nears to hive been il by some supernatural 
bheht The ore cust coats the mining 
own. Downwind from the retining plant the 
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Slender pillar of the Cuban economy, 
Urcane yields to o cutters machete in 
\inGoizas Prowinee cast of Havana Pr 
lmovest burning hee removed the leaves fo 
rasier Geress io the stalk. Mechinical cut 
ters (pbowe) may handle 75 percent of the 
harvest by 1780, allewinting the seasonal 


motiliration that drains other sectors of the 
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ow) still heal 


ligcecd woarons to the sugar mill 


lahar market But oxen (he 

1 mountain of refined sugar (rich) 
bound mosth for the Sowret Union ane 
lanan, miles opin the seaport city of Matun- 
ms. The sweel cargo wccounls for mor 
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(Continued from page 53) element in stee who is now with the National Fishing Insti- 
making and other industrial processes,andso tute, shower me the island's newest Indusin 


Cuba can sell all it produces. Plants at Mon Following the Soviet Union's example, Cuba 


and Nicaro daily turn owt more than 600,000 has made fishing a bir business 


dollars’ worth of the metal at the world price Enrique:and | were on a well-worn motor 


—and the Soviet boion was reported buying boat, phine our way through the (ornbbean 
nickel from Cuba at a pomee consiklerably south of Batabano to the spiny lobster collec- 
above that amount tion stations moored on piers atop the conti- 
nental shelf off Cuba. “Basically, we have 

FOUND no greater contrast than leaving two fleets, near and far,” Enrique said “Our 
the mine's stifine fumes to motor across close Heel catches shrimp, lobster, and the 
the land to the Caribbean's shimmeringly small fish around the island. But three- 
Clear waters and breathe sparklinghy fresh air, quarters of the world’s fishing & done in cold 


Enrique Oltuski, thet old guerrilla fighter waters. So we have trawler factory ships 
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Slabioned almost permanently in the North 
Li i ‘ 
Vintec and inthe Paciie. TL hevcultch, process 


, 7 a 1 
freere. cing) bos the fish richt on board 


Fishermen in small rowboats «culled ove 
obster trans in the shallow water Defih Nickel mining’s big bite leaves a rst 
cnarcad by the watermen, the traps came up CONOred WEstelinch ACCT Ti So Vviet-nache 
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and shipped to Europe. Enrique citect bis ee eee S ub VED ADe 

i co or cei Wore mi FE Lan mt (Hollare 

catch figures proudly: “Cuba has gone from an rai 

=" a : WHch Lasiro hopes to incremse. i). S ene 
SOO) thetoe tons to | Af AAA TONS Of Sait} , : : : ; 

neers built the plant at Nicary (below) for 


rede anv : hirileline sFinyye nnel plants to orld War IT nickel sur pli Lt a Sorted 
L Ot hod = ba 7 las | Lt . i . mi 
handie 650,000) tons byw Tos lesioned fertiliver- plant at Nuevitas (hot: 
his development of the fishine industn tomitour Russian technicians advice Cuban 
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Exultation of the danee at th 
~wttional School of Art in soba 
ban Finvana reflects Soviet i 
fuente on culture Students af 
Hane, panting, sculpture, and 
music Work Dene Under experts 
Alicia =Abornsn 
right), a leading ballerina of th 
Western Hemisphere, reborried 
from Sew Vork City to help form 
SWwoathhonal Halle 


— i Selo E 
tntiwence, such 4s mee 


Artistic §«6lirector 


ies 1) ealiees 
it 
and pop music, remain poplar 


im (uh: 


lias been broueht about by 4«& government 
that time 


re _— “ 1 
cMereenc 


been, in elect, operating under 
newer. Without elections or a 
coneress, an appointed Council of Ministers 
has run the bureaucracy, with poliev mace hs 
the Political Bureau, Secretariat, ane Central 
Committee of the Cormmunist Party 

The party, or PCC, is comprised of about 
UK) CLM) or milky rs lo Pan Memnnel stil, Work 
ers must be nominated by ther tellow work 
backgrounds reviewed by the 


be voted in by its membership 


ES; iahae their 
party, ane 
Election brings prestige 
sideration in jobs and bouwsing, but also tome- 
consuming additional duties, meéctings, ar 


respeorisil ileties 


mn unolicia 


After vears of promibes the party finally 
L | | 
hele its First Congress in December 197 


Produced & ntw CoOnmstihution Katihed tv 9 


>, a 


percent of the voters last spring, the comstitu- 
tion formalized the Cuban Crovernmment and 
set the Communist Party as the supreme iorce 
In the qountry 

IL alse hrocess, 
which went into ¢cilect Cricler 
this new system, citizens vote for a municipal 


established an electoral 
| 
| 
a 


at LAactiahet 


assembly where they live. The municipal 
delegates then elect provincial amd National 
Assembly delegates. [he new iNational As 
zembly elects a Council of State anda Presi- 
dent of the Council of State, who serves both 
a5 head of state and head of government 
Described by the povernment i @ preal step 


toward democracy, the constitution allows 





assemobl 


Sitios 


corals one cobizen vote for munk Hira! 


subjugates the juchciry to the 
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“esembly, and subsites the 


sembly to the Communist Parh 

Parlveinomy wiseit Thad requested an boter 
Ls je 
his Stvie, no ucknowledpement was mine 
Two days before my departure | sucddenh 


wot aocall that he would pick me wp at the 


view With Prime Minister Ficlel Castro 


rl ite} 5 front ceor in seven minutes 

Cameras were all over the room, my tape 
BCSLPE ler fake Ke cl, ‘ ET 
tros Polaroid cameris 
Meith such a Torrie 
ony oreaniaiion 
and fehl central 
control, the drift ina 
military dictatorship 
may be irresistible. 


eift locked away, and | 
needed ta shower tine 
But how oould 
| keep him waiting? 

VW hen | 
lobby 


breath, I could see the 


Save 


neareel the 


coor, out wo 


large, familiar figure in 

TTT PADS sitting in the irant seat ol an 
ruarded by ammer 
Aiter brisk introductions and friend 


open Soviet-made jeep 
sc iriers 
ly ereetines. Ficel himeell decided to drive. I 
joined hum in front, taking note of the soviet 
ARK-4) automatic rifle in the dash 


bogrcl before me. This wus the berinninz of 


ULE | a sy cay 


a six-hour interview 

For the half-hour crive to an experimental 
farm south of Havana, Fidel asked me enc 
less questions about the U.S 
primaries. He wanted to know what I liked 


Presidential 





mast about Cuba ane seemed delichted to re 
late enclless statistics about Cuban industry 
education, and economic planning. In com 
puunson wilh. the LS, 


j ry I 
i Laverne 


he said, “Cuba will 
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Lowiinued from page Os | Him onie 
society. We could never afford it, and itwould 
be undesiratsle Lava Chil ee Ue OrecHous if 
showld be used in petrochemical industries. 

Kt the farm be showed me the many im 
norted plants and trees that are being tested! 
to see whelber thev might be uselol to Cuban 
aericulturé. Fidel worries about Cuba's eco- 
Mom denendence On a SING Crop, Sued, 
but, though still looking, sees no alternative 
We know it 6 wrong to be this dependent on 
sugar, but soil and climute are perfect tor il 
We hive Jonked at many things and always 
come back to surar, We ran tests on corn, 
riti cote. aa | other ¢ ropes pre] found wee 
could) get S400 a hectare ftom them, Sus 
brings us ST,000 o hectare. So we will con 
tinue to sell sugar and to buy the other things 
we need] on the world market.” 


S HE TALKED, the licht sucldenty fell 


mt menacing run clouds swirled in. We 





settled inside a metal-rooled building 
and watched through open coors as a thon 
terstornm obscurern the nearby trees: [he rain 
beat so stronvly that we had to lean close to 
hear each other. Fidel lit his second cigar of 
the evening 

T noted that it appeared that Cuba ane the 
LS. had been inching toward reoogeniiion 
when Cuba's Angola involvement stallert thi 
talks: Fidel aereed and expanded: “/ingola 
ies om pletel Leniporary Situation Anenia 
cked for our help, ane we will stay only until 
their army & equipped anc. trained 

The U.S. should tuke the first step toward 
fnendshin, After all, we do net have a block 
nfle agrainst you. We have no base on U_S. tet 
ntory. We ore certainly interested) in improv- 
nv relations. Since the U.S. pruchces the 
vole war with only @ few small countnes 
Kore, Viet Nam, Camboria, Cuba—the 
moral seems to be, it ta problem of ste 


In addition to this lone--standing external 


Palace of Matromoany, aformer private chub 
in Santiaen de Cuwha, affers tree State wi 

dines to cogples like Marta Rien mned [ni 
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enite tt officie! atheism, the oovermesil 
tolerates charch weddings but mequeires the 
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Architect of the new Cuba, Fidel Castro 
trodes camerashots with the authoriabove) 
then gleefully stocies the quack-developine 
mmawe (below). [t remains tor history to re 


cord the final impact of “Ea Migoconn Licker" 
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protiem, Cuba's internal problems multipls 
“Unguestionably our future problems will be 
in production.” he said. “The economy is ex 
panding 36 fast that we must work to keep 
pace. We have few resources besides working 
people. Dron and nickel are the only minerals 
Our only real products are acricultural 

Will Castro stay on uncer the new consti 





buhon fit wrap ple witli 
this difficwlt future? 
Acknowledging that 
lakers ba 
elected head of state 
under the constitution, 


he sairl: “In some wavs 


“Phe U.S. should 
fake the first step 
foward friendship. 
Me are certainly 
interested in. onproving 
relations, Since the 
U.S. practices tie 
cold wor wilh anly a 
few small countries 
.. fhe moral seems 
fo be, if iy a 
problem af ste.” 

—FIDEL 
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alread ee tl [ elt .ce pil 
these working posts 25 
a duty and not a ples 
sure. [wish that Iowll 
have enough energy 

lett. to do the other 

things I like. | would like to study, | would 
lke to wnote. | would like to meditate lo 
And, above all, T would like to be th 


owner ol mvsel 


think 


There is some concer about who will 
eventually take Fidel’s place. Under the con- 
stitution, the Notional Assembly cocides. Ihe 


question is whet 





ler anvone else can aasume 
his stvleof leadershipind bine the elements to 


eether. With such a strong army organization 





and tht central control already, the drift 
Inte mulitary cictatership may be irresistible 

Then there 1 the lingering problem oft 
Cha 
maumption that future income will provide 
the funds, if, indeed, the benetactors realiv 


do call in her debts. The prospect of billions 


cress i living on crecit, with the 


coming clue belor’ inclustrialivation is come 
nlete becomes a serious consideration. sAs 
LO76's severe problem with sugar prices 1 

crises will continue to 
plague the central planners 


st rites. @conomnk 


(Cubans face these prospects with outward 
caim. The revolubon has taught them to 
think about today and fet the government 
worry about tomorrow, Their herce inchiviel- 
unlism i¢ 2 signal to the world that trace and 
nid will be welcome, but not control 

Whatever comes, they plan for it to be an 


allCuban future C] 





ONFRONTING A CREATURE with a five- 
foot reach and four times as many arms as he 
has, Frank Wolff wasn't inclined to argue—he 
surrendered his-fish to the octopus. 

The encounter tock place m the San Juan 

Islands on the northern approaches to Washington 
State's immense Pucet Sound. Frank, Jim Whittaker, 
who was one of the first American conquerors of 
Mount Everest, and I had taken off for a day's scuba 
diving among the islanels 

Dropping anchor in # remote cove, we went over- 
bourd and set out to explore a submurine-canyon wall 
At TO feet Frank speared a choice three-pound lingeod. 
Then he caught a hint of familiar movement in a 
nearby crevice of the wall. Thinking to tempt the oc- 
cupant out for a closer look, he dangled the fish on his 
spear shaft at the mouth of the crevice 

Instantly a mottled brown arm shot from the crev- 
ice, stripped the cod from the spear, and vanished 
hack into the wall with the prize. Frank eved the bare 
shaftfor along moment and tumedd to us -with a shrug: 
So much for our seafood dinner 

Fortunately, Frank found a replacement—ao large 
black rockfish—and'we returned to the surface. yer 
preparations for lunch | asked Frank, a veteran cliver 
In Puget Sound, how big the octopus was 

*Probably ten feet tip to tip,” he answered. “T firure 
that one arm at about five feet,” He shook his heacl “It 
was a good-size octopus, but I've seen bigger. So will 
you, if you stay around a while.” 


Scenic Grandeur Born of Violence 


I stayed two months and never saw a bigger octo- 
jus, but T encountered other giants in and around 
Puget Sound, among them the world’s largest timber 
company, the world’s largest manufacturer of iir- 
liners, and what some say is the world’s largest edible 
clam—a Bunyanesque idbit that weighs 16 pounds or 
more and goes by the local name of gooevduck 

Puget Sound itself is a giant product of eurth’s 
convulsions. (lenched in the volcanic fist of the Cas- 
cade and Olympic ranges, the huge basin wits created 
by the motion of crustal plates, then scraped ancl 
honed by glaciers that buned their handiwork be 
newth a mile of ice some 14,000 vears aga 

Even today Puget Sound echoes to occasional re- 
minders of its violent origin. [In the northern Cascades 
the supposedly dormant volcano Mount Baker pert- 
odically looses clouds of steam over its summit and 
stains its icy. slopes with immense Mud slides 

Violence begot beauty on a monumental scale. Pu- 
ect Sound proper extends over some 700 breathtaking 
atjuare miles (map, next page), encircled by 1400 miles 
of wooed comsthine, (Continued on pave 74) 
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WOUNTAIN OF FIRE AND ICE: hice an active 
reolcanes, glacter-corcered Moun! Raines 
rive throweh morning for some sixty miles 

: wouthodsl ef Seattle. The citys Spade Nevdle, 
hailt for the [962 World's Pair. ponpornis 
Scutiie Center, siiowplace for sports events its 


well as opera, ballet, and theater 
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Keeping the Sound sate, U.S. Cont Guard 
irackers (abowe) monitor more than 30 
hips deathly to prevent colhisions in its croawel- 
ed chantiels. Environmentalist: fear a mapor 
On soili—anel resuluing ecolowica!l chance 
2 incttasine numbers of hirge tankers huul- 
In crude te local refineries ply the after 
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(Continued frome payer 71) dotted try 
Isinds, and negarcdel by more thin two mil- 
lon Puget Sounders as nothing short af 
paraclise 

Pm omechned to agree, though paradise his 
its share of earthly problems. How Puret 
Sound) solves them will affect the future not 
only of the Paciic Northwest but also of 
Alaska und neighboring parts of Canada 
Stephen Green, for one, has misivings. 

“Sure, we all Jove the Sound.” he told me 
oné flav in a Seattle restaurant overlooking 
the water. A Washington native, Steve writes 
about natural resources for the hivhly re- 
spected Seattle Post-fntelligencer 

“Were in lowe with progress; too.” Steve 
continued, “though I’m not sure anymore 
what thal means. Our giant pulp mills and 
chemical plants employ only hanrlfuls of 
people, but they affect the loves ancl health of 
two million We argue endlessly about safe- 
funds While we kill off our ovater beds anc 
endanger our salmon fishery with a whole 
arsenal of industrial poisons.” He waved at 


the Sound 





below t2s 

“What's at stake is a priceless natural re 
source that can stand only so much punish 
ment. The Sound brings in more than a 
nundted million dollars a vear from recre 
ation ancl other activities dependent on Ture 
water. Technically, our water is still pure 
Environmental authorities give it their 
highest rating: Class A, Nondegraded. But 
that's only another way of saving ‘Vet to be 
destrovedd. Domeis running out on the Seu." 


Kites Fly on the Fertes 


To many, Puget Sound means not only 
recreation but.a vital highway. With perma- 
nent communithes scattered throughout their 
lands, Puget Sounders rely on an excellent 
state-run ferry system for everything from 
commuting to the cities to a trip to the clen- 
tist. Tirelessly shuttling between ports in the 
Sound reign, 14 ferries accomnmeadate nearly 
14 million riders @ veer 

ne atternoon aboard the ferry Spokane, 
hound from Seattle for Hainbridge Island. I 
watched hundreds of five-o'clock commuters 
stream along the twin-ganewavs for the 3(+ 
minute voyage home. A small croup of well 
dressed businessmen made a beeline for the 
upper deck and quickly began assembling a 
variety of kites (nage 73). At a blast from 
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Spotane's whistle we got under way, and half 
a dozen kites promptly lifted off astern. 

After watching for a time, I fell into con- 
yersation with an attractive woman standing 
near the group. Phebe Sewall, the wife of one 
of the kite handlers, explained what has be- 
come a fairly regular event on the homeward 
voyage to Bainbridge. 

“The men began doing it several venrs 
ago,” Phebe said, “when someone realized 
that ferries make perfect kite-flying platforms 
—no trees in sight, a wide launching area, 
and at least a 20-knot breeze, courtesy of the 
ferry company. The only hazard is water, and 
that’s no problem so long 4s you remember to 
haul in your kite before docking.” 

I asked if Spokane’s crew didn't object to 
the kite flying: 

“Heavens, no,” Phebe said with surprise. 
“They lowe it. Last year my. husbanel, Bill, 
brought a kite aboard that was just plain 
omery; it kept diving the way some kites will. 
It needed a tail, but Bill didn’t have one. So 
the engine-room crew donated an oil rag.” 


British Explorer Predicts Bright Future 


Puget Sounders are like that, generous in 
small things as well as large, whether toward 
friends or total strangers. The first European 
to benefit was a British explorer, George Van- 
couver, Who sailed into the Sound in 1792 
and was courteously received by the Indians: 
Vancouver marveled at this great natural 
basin and later named his discovery after a 
trusted licutenant, Peter Puret. 

“The serenity of the climate,” Vancouver 
wrote, “the innumerable pleasing landscapes, 
and the abundant fertility that unassisted na- 
ture puts forth, require only to be enriched by 
the industry of man... lo render it the most 
lovely country that can be imagined. ..." 

Puget Sound lived up to Vancouver's 
expectations, though at heavy cost to the 
original inhabitants. Less than seventy years 
after the discovery, in 1855, Chief Sealth, 
sometimes known as Seattle, of the Duwa- 
mish Indian tribe voiced his people's bitter- 
ness over loss of their ancestral lands te white 
settlers. 

“My people are few," Seattle declared. 
“They resemble the scattering trees of a 
storm-swept plain. ... There was atime when 
our people covered the land as the waves of a 
wind-ruffled sea cover its shell-paved foar, 


fh. 


but that time long since passed away with the 
freatness of tribes that are now but a mourn- 
ful memory, ..." 

Seattle closed with a ghostly warning to 
his enemies. “At night,” he assured them, 
“when the streets of your cities and villages 
are silent and vou think them. deserted, they 
will throng with the returning hosts that once 
filled them and still love this beautiful land. 
The white man will never be alone.” 

Tromically, the site where Seattle delivered 
his lament today bears his name and the 
acknowledged role of leading community on 
Puget Sound (pages 74-5). 

It is a curious citv, Seattle, blessed with 
an endless variety of gifts, vet beset by a lin- 
gering sense of inferiority. ‘The mere mention 
of San Francisco can reduce Seattleites to 
injured silence or provoke a well-rehearsed 
lecture on their city’s virtues: 

Not every outsider absorbs the lecture or 
stays long enough to be convinced. After o 
visit in the 1960's the celebrated British 
author Alistair Cooke dismissed Seattle as 
“a Tain-soaked city halfway to Alaska.” 

Seattleites weary of slurs on their weather, 
most of them based on ignorance. The city 
actually has jess annual precipitation— 36 
inches—than New York’s 40 inches or 
Miami's 60. “Ours is just differently dis- 
tributed,” runs the explanation. Three- 
fourths falls between October and March, 
and Seattle rarely has the torrential down- 
pours familiar to many eastern cities, To 
some 504,000 residents of Seattle, their 
wither is as ideal as any in the country. 

Seattleites still cling to small-town values. 
It is no accent that in 1975 the city was 
among the first in the country to open its 
doors to large numbers of homeless Vietnam- 
eat. And whatever the crisis, Seattle tends 
te find humor in it. During a recent recession, 
when the mant Boeing Company was forced 
to Jay off thousands of employees; a group of 
residents rented a conspicuous billboard near 
the outskirts of the city and put up the sar- 
donic request: 

WILL THE LAST PERSON LEAVING 
SEATTLE TURN OUT THE LIGHTS? 

At other times Seattle's sense of humor 
fails disastrously. ‘The city has one of the high- 
est suicide rates in the country—21.8 per 
100,000 people—and an wunenviable record of 
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alcoholism, The latter is associated with a 
Seattle expression long since adopted by oth- 
er Americans: “skid row.” The name—orig- 
inally “skid roacd"—applied to a steep slope 
along the Seattle waterfront where logs were 
once skidded to waiting ships and where bars 
aod flophouses cic a roaring business. 

Roaring business still occupies Seattle, 
though today’s products are more diversified 
—newsprint, jet aircraft, icebreakers, space 
hardware, smoked salmon, and a brand-new 
professional football franchise appropriately 
named the Seahawks. In addition Seattle 
furnishes a welcome measure of hope in the 
battle against human illness through pioneer 
research at its renowned University of Wash- 
ington Medical Center 


City Goes Waterbome on Weekends 


For recreation Seattle turns instinctively 
to Puget Sound. With one of the highest per 
capita tatios of boat ownership in the country, 
the entire city seems to weigh anchor on 
weekends to explore the Sound. 

A few take their vachting less strenuously, 
Along the shore of Lake Union, not far from 
downtown, a fect of sedate houseboats lies 
moored in permanent residence. 

“At least we're supposed to be permanent,” 
one owner told me not long after a heavy mid- 
night storm swept Lake Union. "But at the 
heicht of the storm old Mr. Farley—he's the 
end house out there in our row—lost his 
mooring and started off down the lake. 

“Well, sir, we had atime of it!All the neigh- 
bors running around in pajamas and bath- 
robes, shouting and trying to throw Mr. Farley 
a heaving line. And Mr. Farley shouting back 
and not catching it and trying to keep from 
being blown overboard while he sort of passed 
the neighborhood in review 

“We finally got a line to him, and everybody 
lent a hand te haul Mr: Farley back home. He 
was shaken up a little, but there was no dam- 
ate to speak of. We're thinking of entering 
him in a regatta next year.” 

Mr. Farley's vovage would seem tame to 
Don Bostdorff and his shipmates on the Prad- 
hoe Bay tun. Don's voyages take an average 
of three months, and storms are common- 
place. So are pack ice, blinding fog, 20-foot 
seas, and freezing temperatures, The compa- 
nv for which Don works, Crowley Maritime 
Corporation, delivers trans-Alaska pipeline 
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supplies and equipment from Seattle to Prud- 
hoe Bay on the Arctic Ocean—3,700 hazard- 
ous miles through the Aleutian Islands and 
Bering Strait. 

I met Don one morning in late July at the 
Port of Seatth:, where as Crowley Maritime’s 
assistant operations manager he was plan- 
ning the yearly run. Outside his window on 
Elliott Bay a flotilla of mant barges, each 
larger than a football field, rode at anchor 
with cartoes ranging from steel pipe to com- 
plete buildings standing nine stories high, 

“They'll shove off with the tugs ina week,” 
Don said. “Anything. later, and we've got 
trouble, Between early August and mudd- 
September the tugs have their only chance of 
vetting through the pack ice around Point 
Barrow. By late summer there's usually an 
epen corridor along the coast, but the wind 
can slam it shut in hours. When it does, you 
don't want to be inside.” 

As a veteran of the 7,400-mile round trip, 
Den has endured sub-zero weather that turns 
Manila lines inte rigid bars and guarantees 
death for any man lost overboard. I asked if 
he planned to make this run and his face fell. 

“Not this one,” he said, “and probably not 
the next. I've been transferred from tui to 
the management side. It’s a bigger job with 
more opportunity, but I kind of miss the 
excitement, 

Historically, Puget Sound has served as the 
gateway to Alaska, more than once at a hand- 
some profit. Alaskans still claim that in the 
cold rush of 1898 little of their hard-earned 
bullion got beyond Seattle, 

The Sound will continue to be a vital link 
to Alaskan development as pipeline oil comes 
to Pacific Northwest ports by tanker.* The 
actual volume of tanker traffic, however, 1s 
not expected to increase In Puget Sound, be- 
cause jts refineries are already running near 
full capacity with oil from overseas. 

The concentration of large tankers, foreign 
ot domestic, does bring increased threats of 
a major oil spill, a catastrophe Puget Sound 
has so far avoided. But the olds are narrow- 
ing. Tanker deliveries have increased almost 
twenty-fourfold in recent years, from an 
average of 14,000 barrels of crude oil a day to 
aome 332.000 burrels. Ominous signs have 
already begun to appear, 


"Se “The Pipeline Aluska’s Troubled Colessin.” by 
Bryan Hoenn, Ghooeariic, November 1h, 
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What they see is what they net. Using an old Indian technique, fishermen off 
Lut tstand wait on high perches to spy migrating salmon swimming inte their 


At the invitation of the U.S. Coast Guard ] 
boarded o helicopter one morming at Port 
Aneles, forty miles west of the Sound, for a 
routine pollution-control fight. Strapped in 
behind the pilot, Lt Comer. Bob Ferguson, I 
gol a Sweeping: view Jind can occasional com 
ment over the intercom 

“We run this check twice a week,” Boh said 
i Wwe skimmed eastward 200 feet above the 


Strait of Juan de Foca. “Naturally we're con 
cernméd with spills of all sizes, though major 
ones would be caught very quickly at the sur 
Qur main interest is in smaller spills, 
such asl leakage from a ship or the craddual 


release Of industrial waste, that can be seen 
best of all from the:air.” 

Revond the strait we turned sooth slong 
the great upturned saw blade of the Olympic 
Mountains, a massive barrier that contributes 


to the Sound's weather patterns. Winds sure- 
ing in from the Paciiec release their moisture 
on the mountains’ western slopes, creating 
a dry corridor downwimd known as the 
“Olvmpite Rain Shadow.” 


Wourships Now Lie at Ease 


Civer the huge U.S. Navy base at Bremer: 
ton | caught a glompse of old friends—the 
baltleship USS. Missown and several cruis: 
ers, part of the feet had served with prior to 
the Japanese surrender at Tokww Bay in 1945 
Now retired from the sea, the gray ladies of 
World War IT lie mothballed and silent amid 
the presentalay bustle like a row of elderly 
chaperones at a dunce 

CiWwer Tacoma, the Sound's largest port after 
seatiie, Bob's practiced eve caught a flash of 
Indiescence In a waterfront slip We swung 
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{BOEING AIRPLANE ce 
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marks of international airlines 
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1¢ Everett plant 

“ur emplovees nicknamed it the ‘Doons- 
day Machine,’ " a Boeing official tole me. “It's 
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attack on the United States or other national 
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return fient Port 
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Wishington mainland and Canada's Van- 
couver Island (pages 90-91), Above the ceuast- 
line near the city of Anacortes 1} 
a lare@e oll refinenes, one with on large 
linker approa fh what <eemerd a 
maze of ishanes 

Here enviroomentalists see the jreatest 
threat to the Puret Sound region, in the form 
of narrow channels daily threaded by in- 
Coming Chceanographers estimate 
lat a major spill in the area could blanket 
the Sound with crude oil in two 24-hour tidal 
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bigeer carrmers to Pueet Sound. He gathered 
all avy sits l¢ data on oil spills throughout the 


world and applaud them to conditions on the 
With mathematical 
worked out the 

“We're talking probabilities.” Bob told me 
ower coffee in his living room, “bul my sta 
tistics mncicate that there will be three maior 
spills here in the next 21 years if heavy tank- 
ers continue to come inte the Sound. OY course, 
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the size of the spills will depend on the tank- 
ers tonnage 
one thing is cértain—the Sound is headed for 
Ser Us 
Chl companies 
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cost of deliver 
an Wnt Hee ns salivating 
mouth of the Sound 
“We don't say there are noo risks,’ 


and various other factors. but 
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disagree. pointing to the 
record and to the high 

WV olher means, such as 


running 
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declares 
an official of a major ofl company, a man re- 
specie even among 
nents. “We say the risks are acceptable in light 
of our record and the absence of any practical 
uiternative, Find us one, and we'll use it 
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AS IN THE DAWN OF CREATION, 
stillness enfolds the tide-washed 
San Juans, 172 islands clustered 
just north of Puget Sound. 





(Continued from page &6) Meanwhile, the 
conservationist lobby has secured passage of 
a Washington State law limiting tankers in- 
side Puget Sound to 125,000 deadweight tons, 
although the law was recently voided by a 
federal cistrict court. To many residents of 


the Sound, their priceless natural resource is 


increasingly threatened, 

“Let's face it,” a veteran Puget Sound pilot 
told me candidly, “a 125,000-ton tanker takes 
up a lot of room, in more than just displace- 
ment. To make a crash stop with a ship that 
size requires a minimum of two miles. That 
means mot only reversing engines but also 
‘slaloming,’ or fishtailing back and forth, to 
Cut Momentum. 

“Well, mister, you can't slalom in waters 
like these where you're bucking currents and 
running channels maybe less than one mile 
wide, You have to make a ‘controlled stop,’ 
meaning reverse engines and hold your course. 
That takes about seven miles, and by the time 
you've done tt, you're sitting in downtown 
Anacortes.” 


“Runchers” Raise o Silvery Herd 


Or possibly aground in Sam Cagev's “hack 
forty.” spelling: ruin to a unique experiment. 
No one stands to lose more from a major spill 
than Sam and his fellow “ranchers:" What 
amaurits to their back forty isa huge pond 
beside the Sound stocked with more than a 
million chom anc coho salmon. 

Aquiculture is widespread an Puget Sound, 
especially “farming,” the technique of raising 
salmon from ¢ges to market size in under: 
water pens. Only Indians, however, are putr- 
mitted! by law to ranch salmon, whereby the 
fish are raisedt to intermediate size, then re- 
leased to sea to be harvested on their return 
L8 months later, Sam's first group arrived on 
echeru le. 

TL found him planning for arrival day at the 
Lummi Indian Reservation northeast of the 
San Juan Islands. There in 1969 with federal 
help the 2.500-member Lummi Tribe set to 
work with picks and shovels und a borrowed 
bulldozer to establish the first salmon ranch 
In the Puget Sound area. 

The result is an immense tract of sub- 
merged land surrounded by an earthen dike 
equipped with sluice gates for passage of the 
salmon to and from the adjoming Sound. As 
a tribal leader, Sam Cagev helped establish 


a2 


the ranch along with Dr. Wallace Heath, 
tistinguished marine biologist Dr. Heath 
conceived the project and is its non-Indian 
director. 

Sam took me on an inspection of the pond, 
where the first half-million salmon were re- 
lemsect in 1973 and where the next generation 
was being raised. Among rows of submarine 
feeding pens made of nylon mesh. Indian 
scuba divers were inspecting the fish and 
repairing holes in the nets 


Fish Fatten in Aquatic Pastures 


“We usec to buy our eges from state hatch- 
cries,” Sam explained, “but naw, most of 
them come from our own newly established 
salmon runs After we incubate them, we 
transfer the fry to the pond and fatten them 
up on fish meal for three months until they 
weigh about an ounce each. 

“Up to that point we're no cifferent from a 
farm, and in fact we keep a few of our fish 
permanently to raise for smoked salmon. But 
the rest are released, and that's the last we 
soc of them for more than a year.” 

In fact, that’s the last the Indians ever see 
of most of them, for only a small percentage 
of ranched salmon return home. Between 
their feeding grounds far out ta sea and their 
birthplace the fish run a ygantlet of natural 
predators, diseases, and fleets of sport and 
commercial fishermen. 

“In 1974," Sam said, “we got back about 
20,000 fish, or 4 percent of the original half 
million. That sounds like nothing, but re- 
member it’s all profit from the moment of 
release. Fish farmers have to tend and feed 
their stock year round, but ours will feed 
themselves at no cost and show up weighing 
roughly eight pounds each, making a total 
harvest of 30 tons At a wholesale price of 
$1.50 a pound, that's nearly a quarter of a 
million dollars’ worth of salmon.” 

Sam's ranch and others like it may one day 
offer hope in solving a bitter feud. As the 
Sound's natural stocks of salmon decline, 
commercial fishermen argue hentedly over 
the right to harvest them (pages 88-9). For 
years non-Indian fishermen took the lion's 
share of the catch with larve seiners and ex- 
PeNsive Pear. 

In 1974 a federal judge decreed that In- 
dians wereenttied by old fishing rights to 50 
percent of the salmon catch. Restrictions 
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were promptly imposed on non-Indian fisher- 
men, and some spoke of racial war. To 
‘Ramona Bennett it was a familiar story. 

“You Anglos never learn,” she told me one 
day at her office ina former Tacoma public 
school. As the chairwoman of the 1,500- 
member Puyallup Tribe, Ramona wields far 
more influence than her 36 years and diminu- 
tive size suggest. I had called on her to clis- 
cuss the fishing controversy, but soon found 
the subject broadened to include a list of In- 
dian grievances. As Ramona traced her peo- 
ple's history among whites, she spoke with a 
calm, cold vaice. 

“What vou call Indian ‘rights,”” she said, 
“were written by vour own people, in the 
treaties vou signed and then broke every time 
It suited vou. Now one of your own judges 
tells you to live up to your word, and all vou 
can think of is another massacre. 

“Tt was the same with land in the early 
days,” she added. “Any Indian who refused to 
sell at the Anglo's price was shot or stabbed 
and dumped on the railroad tracks to make it 
look like an accident.” 

Ramona’s list of complaints is long, includ- 
ing many federal programs aimed at bene- 
fiting her people. “If our rights and resources 
were protected,” she ended bitterly, “there 
would be no nec for poverty programs.” 


Industry Owns Vast Forestlands 


By Ramona's standards one of the chief 
affenders on Puget Sound would be the Wever- 
haeuser Company. In fact, the giant of the 
Pacific Northwest timber industry has pitid 
the fair market price for every acre of [orest- 
land it has acquirecL The total ts stageering— 
5 800,000 acres in seven states, 1,700,000 in 
Wastington alone 

1 joined Howarc Millan, a veteran forester, 
on an inspection of logging operations 4,000 
feet up in the Cascades. As we drove upwarel 
throwzh a labyrinth of narrow Jogging trails, 
Howard gaye me a short course tm forest 
management. 

“One of the major complaints against tim- 
ber companies,” he began, “is clear-cutting, 
the technique of harvesting all the timber on 
a given area. Clear-cutting makes for a real 
eyesore the first few years, until reforestation 
takes hold and begins covering the scars.” 

Conservationists, | mentioned to him, 
doubt that the scars will ever heal completely. 


Puget Sound, Sea Gate af the Pacife Noritneest 


“Don't misunderstand,” Howard replied. 
“Nobody claims he can reproduce virgin for- 
est; that's a monopoly of nature, and it takes 
centuries. Weverhaeuser works the forest- 
lands like any other commercial crop. With 
modern techniques we can plant a stand of 
Douglas fir today and harvest it in less than 
sixty years (pages 54-5). 

L asked why timber companies didn’t sim- 
ply thin their forests and plant seedlings 
among the remaining trees. 

“Partly because of cost,” Howard answered. 
“Altemative methods of growing and cutting 
are more costly and in some cases prohibitive 
in terms of labor and heavy equipment. In 
the case of Douglas fir, our mainstay in the 
Northwest, it's downnght impossible. Doug 
fir won't grow well in its own shadow, so the 
seedlings would never mature. But we regen- 
erate all clear-cut areas within a year of 
harvesting.” 

Near the 4,000-foot level we caught the 
whine of chain saws and before long came to 
a wide clearing where two “fallers” were at 
work. After watching several huve Douglas 
firs thunder to earth, I asked if I could try 
my hind at the saw. 

One of the fallers lined me up at the base of 
a 200-foot giant and showed me where to 
make the necessary cuts, one a wedge-shaped 
slice a foot above ground level and the other 
slightly higher up on the reverse side of the 
tree. Presently six tons of Douglas fir toppled 
in the predicted spot. 

“Now,” said Howard when the echoes had 
ted, “vou owe Weverhaeuser nine Doulas 
fir seedlings in return.” 

I objected that I had only cut a single tree, 
and he nodded agreeably. “We allow for dis- 
ease and natural attrition, then acd a safety 
margin and plant nine for one. If vou want to 
be sure, you'll do the same.” 

| accepted his offer of nine seedlings from 
one of Weyerhaeuser’s huge nurseries. We 
planted them in a clear-cut site where others 
had already taken hold and where Howard 
assured me mine would have an excellent 
chance of growing. 


San Juan Eslancders Resist Change 


| enctied my stay on Puget Sound where I 
had begun it, in the solitary reaches of the San 
Juans. The great crescent of 172 scattered is- 
lanes spans the northern straits leading to the 
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A FICTURE STORY BY CHANG SHUHUA 
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(sliding door) 


“+ f ERY HUMBLE.” is how this gentle Vari 


a _— couple (left) charicterize their people 


Humble, yet resotute, for they spurn such 


1 | L 7. 
INGUcvImMent= Of Clrvilleanon 85 moctern hos 
me. olerec] [ree Gy th Tarwan Government 


ns know that their traditional homes, 


Bad tL 


built mnstly below ground (top let und dia- 


gram above), will protect them from th 


phoonks. fo escape the midtay tropa heat, 
eich fam ‘ hn= a “cool tower,” where thi 
women spend much of their tme weaving, 
Possipinie, iriel PTeenine Lele witeatl Y Men 
bers hair top rit! Painter) well 

no! an Austronesian inthwence 


HE FEARSOME silver helmet (right) is 
the most prized symbol of wealth on Orchid 
Island. Forged from coins acquired through 


barter, helmets are pxusser] from father to son, 


ath ¢acn successor adding at lesst one coil 


For more than one son, the coils are divided 
and few helmets begun 


The VYarmis turn to ritual instead of hatth 


when tempers Aare, imiting thetnselyes to 
Throwing fin occasional slong Proper tran 
mes for such sham fiehts include a rattan 
helmet. sword, sta, anc leather tunic above) 
In the past, when actually threatened, thi 
Yamis have reacted with ferocity. For in- 
stance, in 1903 they batthe! shipwrecked 
Americans who, they chumed, had fired on 
them. Responding: to Ud. complaints, Japan 
snit a force to the istand: it took several 
prisoners ated burned many homes. Bitterness 
reigned lor wears, Gul memories fade, while 
the silver helmets prow . and ero z 
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Deadly weapon in hand 

a Pathan tribesmman test-fres s 
copy of a-british Sten gun tH 
Darra, firearm center of Pakistan's 
worth Weel Prontie 
wiThs till le ree Tus il 

the tribal ares, where Insnbhen 


prize ther mdependence 


An tye 
for an Eye: 
Pakistan $ 
Wild Frontt 


By MIKE W. EDWARDS 
Photographs by J, BRUCE BAUMANN 
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FEW MINUTES before cizht on a May 
moming, the South Woaoturistan Seouts 
Lopled ime filty. mith men in slate-eray um 
forms, machine guns mounted over the 
ahs of two trucks. With our van between, the 
little convoy pulled out of the old Briteh fort at 
Jandola and turned west on the asphalt mbbon 
Lal penetrates. Cite tribal area. Chur escort into 
if Pakistan's ort 


West Frontier Province backed up the govern 


7 = = . | | 
this infrequently visited part 


ment = wore that the iit Twente li’ [Tees enttul 
A mountainous belt 20 to 30 miles wite alone 


-mile border with Afehanistiun, the tobal 





wes e f a 1 ‘it 5 E a ht et lis 
Area 1s & Stronghold ol the Pathan ms Wl 
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Tike urcrhibes Tibpesmen With in ff | HlpsAMt SKI 


means whe arnbuse ads enmiec STU ie ii 

miration from the British os the best guerilla 
fighters in Asia That wae in the dave of the 
Britsh Empire—untl 1947, when independent 
Pakistan and India were born Some of the old 
nirit remains; there had lately been two armed 


hehts along the road we took from Juncols 


LIKE A MIRAGE amid rugged peaks 
| af she Etude Tals & pactet ne annie 
| fields softens a high valley in C it 

| Farming isa stern challenge in the 
ong the Wess of Madina wamioke: 
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Stepping-stone between central Asia and 
Inia, this frontier zone has been a corridor 
of invasion since 1500 suc. “The present gov: 
ernment administers uo divided provinee: 
“settled districts,” and o semiautonomous 
tribalarea where many of the Pathan eroups 
reside (above). Inhabitants of both sections 
live mostly in houses built of mud and stone 


(lacing page) 


Conflict i¢ the dominant theme of the 
North-West Frontier Province. Hordered on 
the southeast by the River Indus, picketed on 
the west by the Safed] Koh mountain range 
and on the north by the Hindu Kush, this 
Virginia-size rezion has been for 35 centuries 
a passageway between central Asia and the 
Incian subcontinent. Often it conveyer 
armies, Including those of Darius, Alexander, 
and Genghis Khan. The {Oth century bore 


L I+ 


the tide of Islam: the both, the Moguls, found- 
ers of the empire that graced India with the 
Taj Mahal, Sometimes some of the tifty or so 
tribes threw in with the invaders—hbut only 
if it suited them. Often they resisted bitterly, 
and many were never truly conquered. 

The British used the collective name of 
Pathans (rhymes with “hatons”) for the tribes, 
although they call themselves Pukhtuns or 
Pushtuns. The last invaders also named the 
province and solidified the boundaries around 
a region af stunning extremes. When, for ex- 
ample, will fowers are beginning to fleck the 
towering ranges of the Hindu Kush in the 
coolness of spring, the southern plain isstu- 
pefied in t10-degree heat. 


Heavy Price for Talking to Women 


l-wandered this contrasting crossroads for 
two months last vear with Aman-i-Room, a 
Pathan, a gentleman, an adventurous spirit, 
a lriend. He was guide and interpreter, and 
he often kept me out of trouble. When I want- 
ed to stop and talk to women tencling flocks 
beside the rac, he gave advice | found com- 
pelling: “Their men would shoot vou.” 

Aman also helped obtain tare government 
permission for us to enter some of the mast 
remote parts of the tribal area. Pakistan's 
wary aiiministration of that turbulent region 
continues vestiges of a Brivsh policy, in effect 
dividing the two millon people of the 
tribal area from their eight million kin in the 
“settled districts,” us the rest of the prov- 
ince is called, Written laws and ordered gov- 
ermment may be all right for the off-conquered 
people of the plains and valleys, but among 
the freedom-loving Puthans of the Safed] Koh 
and the Sulaimans, it still is an eye for in eve. 
Direct Pakistan control, like British control, 
extends only to main rouds and a bancdiul of 
Villages and forts. 

To be sure, the government is gaining 
ground. Many tribesmen are settling down to 
profitable commerce—some of it illeiral, 
thourh winked at—along the passes that 
brought invaders. Many tribul sons are going 
to college. More and better roads are welding 
the tribal aren to the nation—an important 
political consicteration. for the repion has pe- 
rimlically been coveted by Afghanistan. 

“T think the tribal ways will disappear be- 
fore many years,” a government offical told 
me. Another said unhappily; “The changes 
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may be coming too tist. tt har tor the oi 
people to adjust 

For now, at least. traction bolds the upper 
hand. Hamid Shah, a tall min with a clissi 
Pathan iwe, narrow and sharpened in 


| - a De me 1 ' 
hawk's bill of a nose, told me about justice in 


at niche to 


his village. “Recently 0 tein can 
Her brother 


the home ol a marned woman 
: ’ . ak 

chit nn li ivt hes I With. bn COUT tl ca 
emer, Was Convener CA course the rea 
r| j | | Li! a i | rycr = wetiftia 
Fag ol in CRT was | i ee ae 

Chat woes mot Lhe er ofit * l here also was 
BUS PTCTON WoT) Loe Worn | he La CHC red 


Wr OVORCE Tom Cee husbanel and nyen to 
J 


Fhe tle Ww man = Gay i. a Wart 
Violence Alyonts Miountatn Hoel 


met Hood in Land Kotla townin the 
Khyber Pas< As avenue of conquest and bat 
Uegrouncd, the Khyber ranks as the world's 
most fable mountiin cateway. To mé i 
simply the meunest-looking stretch of cou 
try | have ever seer Sol @ hil piSs—1 
climbs only to 3,370 feet—the Ahyber en 
velops more than twenty miles of roacl in 
ttter, rocky landscape, almost treeless, with 
sravelly, often dry streambecks. below. and 
eun-blistened peaks above (pies 124-5) 

Phe pass bristles with reminders of vin 
ler boris ckel POSES io ever cami 
nating cr, even Concrete dimron’'s teeth 
Planted to ston German tanks when britam 


feares] & strike into India in World War I 


V1 by THe here, 2s ese here in Lhe tritnal 





area, carry guns. Perhaps, as several Pathan 
liehtiy sugresteci, it is natural for a warnor 
i opi le Lo ite round atime! Siri [ Wit lerect 
{re guns really necessary? 1 pul the question 
to. actribad leader who wore a pistol “Why do 
‘ou Americans have the atomic bomb?” he 
countered “Tit notte keep peace inthe world? 
[ carry a fun <0 ho one Will bother me” 


He told me his family, like many in the 


Passengers on a cane! train, mother anc 
thd huckile in the nest of ther Depo 

indluding a sleeping goat—as they cross 
Wiririaian. | he Tamily Deon to fh Toma 


J i oS ae 
rau i i | atl Lal | Wh il tps tree ee Art u 


1 Sr i hereestinege wher mi Punjal Li 
hae Wn & Tne ra a= COE COV Peis 
the town of Miram Shah (hollowing pares 


on route to grazie Lond in Afehonistiar 








tribal area, is involved in a feud that has 
continued for a century; 102 people have 
been slain. Some vears ago a jirga compelled 
a figal, or truce. “But,” he said, “there is al- 
wave the chunce that same hothead will start 
the killine all over again.” 

The causes of Pathan feuds are usually 
women, land boundaries; or water rights. 
Revenge is essential; a weak man may soon 
find others taking advantage of him. 

Yet tribal elders told me that the evye-for- 
an-eve tradition, upheld by the jirga system, 
acts to discourage violence, not perpetrate it 
“AL dispute Gutsice the tribal area might lead 
lo the courts,” one said. “Here it leacks to the 
gravevareL So a man will think carefully be- 
fore he acts.” 

My host by the Khyber road one afternoon 
Was a malik, or chief, of perhaps the most 
famous Pathan tribe-—the Afridi. Ruclyard 
Kipling. who mined the frontier for many 
Stories and poems, cited this band tn “Arith- 
metic on the Frontier”: 


With jieme-bred hordes the hillsides 
fee, 

The troop-chips bring we one by one, 

Al past expense of tomar ane steams, 

To slay Afridis where they run. 


We sat outside Haji Rehmatullah's house, 
which, like all houses in the Khyber realm, ts 
built of mud and stone, Atoble was hacdken with 
raisins, cakes, almonedls, and cups for tea. Inter- 
preting for me, Aman deferentially addressed 
this clan leader as Malik-Sahib, As the griz- 
zled leader spoke, his fingers fished among the 
almonds, selecting those with soft shells that 
we could crack easily. He pushed them toward 
us When tea arrived, he spooned in sugar 
and poured milk. By serving us, he empha- 
sized his humility and our welcome—and re- 
minded me that hospitality is as much a tribal 
tenel a revenge. 

We talked of a famous battle of the 1600's, 
when Africie and other tribes slauchtered o 
Mogul army of 40,000. He sent into the house 
for a gun ,ancarly breechloadercaptured from 


the British. He spoke of a great Afric leader 
slain by treachery. “There is a legend that the 
British took his heart in a silk-lined casket to 
a museum in England. Thev sav the heart 
weighed ten pounds.” He remembered tht 
in his vouth tribesmen shot down. British 
biplanes with rifles. 

“But it is peaceful now,” he said. “The gov- 
ernment has airplanes we cannot shoot down. 
They have tanks. So the tribes are cracdually 
coming under control. Besides, it is owr gov- 
ernment now. The cause for fighting—ince- 
pendence—no longer remains,” 

It was sunset when we said good-bye. The 
midday harshness had departed the Khyber’s 
mountains, Along the dry streambed, women 
were homeward bound with bundles of forl- 
der on their heads. The Khyber seemed time- 
less, and gentle in this golden hour. 


Tribesman Ohwns 136 Chevys 


Generations aro the Khyber tribes lived in 
part from revenue extracted from passing 
caravans. Now tribesmen are the haulers, ply- 
ing the road in trucks painted with cameos of 
mosques, jet planes, ships, telephones—a folk 
art that seems to compensate for the mono- 
tone of the landscape. 

Cine fleet owner is Maicder Khun, a garru- 
lous entrepreneur whom ] met in Landi Kotal. 
Besides his 35 trucks he had 136 automobiles, 
all Chevrolets, none older than 1953, none 
newer than 1959, 

Maier, who controls the taxi business on 
the Khyber road, was loading a 1955 Chevy; 
hve peaple in front, eght in back, others in 
the trunk, more on top, a few on the fenders. 
He nudged and pushed, making room. When 
I said I was amazed that any car could take 
that kind of punishment, Maider had one of 
his drivers jump up and down atop another 
Chevy. “See,” he said, “sturdy! They don't 
make them like that anymore.” 

Landlocked Afghanistan receives much of 
the goods that tribesmen's trucks pick up at 
Karachi, Pakistan's seaport. But such contra- 
band items as radios, cigarettes, and bolts of 


Chigging out of the past, a spit-and-polish London-macde fire track, vintage 1920's, 
carnes a fire brigade in Peshawar; capital of the frontier province. Britain ruled Pakistan 
from iA40 to 1047, but it troops never subdued all the Pathan, who even now retain 
some autonomy. In the tribal area they poy no taxes, ond most disputes are settled by 
tobal councils called jirgas: Cutsiders rarely venture from the main roads. 
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cloth soon are back in Pakistan. One dav in 
the tribal area [ saw a caravan ol mules com. 
Ing from the direction of Aighonistan laden 
with. crates—just the size of small refrigera- 
tors. Another day it was camels carrving auto 
parts. Pakistan bans these foreign goods ei- 
ther to protect local industries or to bold down 
the deficit in the balance of payment: 

“You mizht call what we do smuerling,” an 
Afridi said. “But to us it's just trade.” 

Acknowledging this “trade,” a government 
omicial remarked, “Tf we chein't provide the 
tribes with a saurce of liwing, they would be- 
come criminals.” But the grownd mule is that 
smuggled gocis cannot be hauled on main 
roads; thus the quantity is limited ta what 
can be carried on carvan tracks. 

“Sow our tribesmen can't afford not to be 
a part of Pakistan,” the official added. “They 
ate too much committed thraugh trade and 
the real estate they have been able to buy out- 
cide the tribal aren” 


Heivy Fines Keep the Peace 


Crovernment presence among the hall Pa- 
thans 1s maintained bw a civil servant, the 
political ament, usually called the PA, and his 
assistunts, the APA's. In spite of the anomaly 


that he is in effect a “governor” of a semi 
independent people, the PA exercises con- 
siderable power 

To stop a fight, he can call out the troops of 
the Frontier Corps Usually be mets results 


with fines. “For example, we have a tivah on 
the KAavber road,” sald Akhtar Munir Moar- 
wat, the APAof Khyber Agency. “[fany tobes 
man commits acrime on the road, the fine will 
be very high—50,000 rupees [about 33 ,000]." 
the tigah makes it possible for the Khyber to 
serve as an international roar link: it also 
enables aman involved in a feud to walk the 
neht-of-way in the fair assurance that his 
enemy will not shodt: him. 

“The British continued the Moguls’ sVsilem 
of allowances,” Akhtar related “They paid a 
chief a certain sum according to his status.” 
The system bas been criticized as an effort to 
buy allerance and defended 25 fair compen- 
sation to the maliks and elders for keeping 
peace, Perhaps it 15 both 

L attended a jirga one morning at which 
some 200 Mullagoris came to collect their 
stmiiannia Stites, which ranged from a 
dollar oro to several hundred. Money, how- 
ever, was not all they wanted; the jiris 
hegan with a request to the PA for electricity 
and a water avstem. The government eagerh 
grants such requests. I saw not only new 
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roads, clinics, and schools, bul even «mu 
farctones im the tribal belt 

| particularly remember a tip north of the 
Khyber to visit the Mohmands A British 
cCampaien against this tribe in 129) wus. ac: 
tamnanied by a 22-vear-old officer who was 
doubling as a carrespondent—and also, as he 


happily recorded (Comltnyved an pase 726) 


Open drug deals thrive in Darra 
where there ore no nmronties laws A 
Halt-une|d coke of hashish (lef) 
brings the equivalent of four U.S 
collins; in Sew York City it would 
fll for af beast S5,000 on the street 
Local tibesmen some tins lace their 
Claareties Wilh the dri. tiowirh it is 
forbidden by Mieslem law 

As the world market tin opium- 
based dois booms, poppies flourish 
oo cae crop Harvesting his hall 
acte field near Peehowar,; a farmer 
Stapes the opm gum from pods he 
slit open the previews day fright). Bs 
bw ie mod) sell the gum te the ev 
ernment, but most Opium PTO TT 
preter the lucrative black market 
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later, learming to appreciate Scotch whisk) nas Nac contact with the tribes call them that 
The world mizl be chiferent today f¢{ Rather, their view is one of respect for the 
Winston (hurchil hac been felled ay oi larciness of the Se a pili ind tor the way 
Wiohminad oullet. Lies have clune to then brewchitions 
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In disdained an armed escort. The only com imane the tribes. In fact. one tenet of mathe 


plamt D heard wasthat the government well-  tamedlt. the Pathan code. require thitasvium 
drilling crews were not drilline fast enotiy Fy De frantic) (oO anyon Who ASKS for il, even 

By and large, | think, fear isthe attitude of outlaws, if they pledee themselves to eon 
Dene 1 Ube Setlied Cistriets loward the fun Oonih Such I iit Vis oroki ory hi 
toters of the tribal aren, “Unicivihzed’ 1 7 months aed near Darra, the <ettlemi nt wher: 


word often used to describe them. Bur | ATTICS Make ad Sell puns (pages 134-5). Out 


wyer heard a PA or any other person who awe Who had taken refugee with the Afmedis 


/_ 
= -— = a a 
i a a 


ae sts Se Sr 


soot 
7 —_ = 





snc 4 Tn on the rer neo i CAEL CT 


switth The tribesmen cornered the seven 
= Tor 7 ure . Td | 1 | rr LE rt thc 1 
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aa mast cy bea t| CHIT Weaver throu! 
the world’s most famous pass if one of lhe 
world's Oldest living cities, Situated on 


broad plain in the settled districts, surround 
eel an whet Ali - incl orc hlen : esti wal 
its centerpiece, 45 of old, Hala Hi: ir, Lt 
Hirch Fort. & great brick creacinougnht on a-sea 
of roofs and treetops. | stoed.on the highes! 
battlement one morning with Col Ata-tur 
Rahman Kallue of the Frontier Corp 
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archeologist's bonanza there is perhaps abrick 
or two of the ball where the kings of Afghan- 
istaan held court in the |ate 1700's anc early 
1800's, when Peshawar was their winter capi- 
tal A British envoy received in Balu Hisar tn 
1809 was dazzled by the monarch's finery: 
emeralds, pearls, gold, and the huge Koh-t- 
noor diamone, flashing from a bracelet. The 
gem is now part of the British Crown Jewels. 
Pakistan hos officially asked for its return. 

Driving out the Afghans in 1523 (and also 
gaining possession of the jewell, the Sikh 
general Ranjit Singh destroved the fort and 
much of itssurrounrings, even felling the trees. 
to terrorize the city. Peshawar has not ter- 
gotten. “A whimsical decree,” Colonel Kallue 
said, “is still called ‘a Ranjit Singh cecision,’” 


Peshawar Keeps Split Personality 


| looked out.over what seemed two cities. 
The cantonment that the British built when 
Peshawar was their frontier headquarters is 
it gracious tract of wide avenues and flaming 
bourninvillea. The other part, known as the 
City, is the heart of hearts, the bazaar: a place 
af winding alleys and noieand intense aromas, 
nearly treeless, dense with shops, cyclists, 
horse-drawn tongas, carts pulled by water 
buffaloes. and put-pulting three-wheel tons 

l like it all, There are few landmarks tn the 
City and no stréet signs. But this baffling war- 
ren knows a logic of arrangement. For copper 
and brass goods, you seek out Misgaran Ba- 
nanr-at one end of Qissa Khawani, the Street 
of the Storytellers. Namakmandi, the salt 
market, is also the home of the talse-teeth 
makers; you can't miss their ludicrously grin- 
ning signs. The Pathan bazaar specializes in 
cheap but utilitarian things: grass praver 
mats, pitchiorks mace af bent sticks, and 
charpovs, the wood and grass-rope cots that 
are both the bal and settee of the country, 

The jewelty bataar stretches along a nar- 
row walkway. Is it diamonds you want? Sil- 
ver necklaces ajangle with the coms of some 
bride's dowry? Just ask. Or don't ask; stop 
anc.Jook and all will appear. 


Kipling wrote of laden caravans winding 
through the Khyber: 


As the snowhound trade of the Nerth 
comes down 
To the markel-square of Peshowur foun. 


He may have had in mind the caravans 
that the Sethi family once seni out. “I be- 
lieve the business was started about 1800 or 
earlier,” said) Mohammerct Ismail Sethi, a be- 
spectacled man of gentle demeanor, “Our 
caravans brought silk, gold three, carpets, 
and furs from Samarkand anc Bukhara, We 
sent up cloth, indie, and tea.” 

The family had othces in Shanghat and 
Bombay as well os southern Russia, und their 
fortune was immense. Much af the money 
was in cxarist rubles. “That was the most 
Valuable currency in the world then,” Mr. 
Sethi said. He sighed a little as he passed me 
afew hundred-ruble notes to examine—some 
of a closetful, all worthless since 1917, 


Poppy Farmers Do Brisk Trale 


Aman and | started east out of Peshawar 
one dawn for the district of Swat, in the up- 
per central part of the frontier. At Nowshera 
we turned north, then rigzagged—east, north, 
ust again—honking through villages. Orange 
proves spread heavy sweet fragrance on the 
TMT ar. 

Then we were off pavement, eating cust, 
houncing into a Tocky mountain range. We 
came upon a Village that seemed to rise from 
a qurpet of red and pink poppies. The men 
welcomed us as frontier villagers alwavs did, 
taking us to the shaded porch of a fora, their 
sitting-and-talking place 

“We have grown poppies here for about 
fiity vears,” «a mun told me. Do the villagers 
use opium? “Oh, no, it is bad for the health,” 

T ventured that some of the opium. from 
these poppies mav end upin the United States 
He grinned shortly: “It's possible.” 

A man who dealt in bower would be con- 
demned in the frontier, but ane who profits 
from opium suffers litte stigma And the 


Wading the uonily waters of the Swot Riverya fisherman hauls in fs net and, 
with buck, a-squirming-cateh. When Alexander the Gireat-marched through ver- 
dant Swat in 327 6c. he founda thriving civileation, Gandhara In 1920 Swat 
changed from ou tribal «ystem:to a princely state uncer a succession of potentates 
known as Wallis) Feudal rule ended im 1060 when Swatwos merged with Pakistan. 
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prohit is great, just as the profit fram heroin, 
one of the main derivatives of opium gum, is 
reat on Western streets. One man with a 
good half acre of poppies may collect 5400 
for the gum. he scrapes from the punctured 
flower pods—this in a region where the aver- 
age farm income is less than S200 a vear. 

A farmer is supposed to obtain a permit to 
plant poppies, then sell his gum to the gov- 
crmment. These farmers had no permits anc, 
speaking openly, said they would sell their 
crop on the black market, where the price is 
far greater than the government's. Although 
some opium and hashish arc seized at Pa- 
Kista airports, most of itis assumed to make 
its way out of the country. 

The village of the poppy growers is in low- 
er Swat. We roamed! higher In that district, 
driving along the Swat River into the snew- 
manthed outriders of the Himalivas. 


Relics of Ancient Realms Abound 


Everywhere in Swat the sound of water ts 
the sound of hie: the river's thunder in its 
mountain trough, the trickle of water sliiced 
to felcls where the land smooths out. Water to 
nourish yellow carpets of mustard, expanses 
of sugarcane, emerald slivers of wheat on the 
hillsides: Swat in spring is a farcry from the 
Khyber's bitterness. 

This valley has been grazed and cultivated 
for more than 35 centuries. The civilization 
called Gandhara thrived at the time of Alex- 
ander the (sreat's invasion in 327 w.c.,:and 
later dotted the frontier’s valleys with thou: 
sands of stupas, shrines, and Buddhist monas- 
teres. But Swat seems to have been especially 
iImpartant. 

Near Saidu Sharif, Swat's administrative 
town, archeologists have uncovered the re- 
mains of Butkara. The rock piles revel what 
must have bern an awesomely tall stupa, sur- 
rounded by 60 small votive stupas On one I 
saw a carved Cormthian column, a reminder 
that one of the cultural waves that washed 
the frontier was freighted with the influence 
of Greece—or possibly of Rome. 


Mest oof the 600,000 inhabitants of Swat 
are Yusufzais, clansmen of one of the fron- 
tier’s largest tribes. During four decades in 
this century they switched from a tribal svs- 
tem to a princely state, under rulers called 
walis who had life-and-death power. Pakistan 
ended the walis’ rule in 1969, merging Swat 
info the national government 


hew Avstem Brings Mixed Results 


Supported by a Pakistan Government 
stipend af about $100,000 a year, the last 
Wall of Swat, Miangul Jahan “eh, resides in 
his former palace in Saidu Sharif. Arriving 
for tay interiew, | met a man with gentle 
brown eves. The skin of his face sagged a bit 
—the walt is almost 76, 

“It was a very personal type of rule,” he 
said. “For example, [ personally inspected all 
stute constriction. [ was also the highest 
judge. Criminal cases were decided by local 
Thagistrates, and then PE had to decide whether 
to pardon the mun or shoot him.” 

The walis provider security, keeping an 
army agamst the depredations of other feudal 
lords on Swat's borders, and ran a progressive 
aiiministration. However, as the former ruler 
observed, “There were some people whe 
thought we should have democracy.” 

A khan whe had been one of the dissidents 
told me of his mixed emotions about the ne- 
sult, even though he hod once been jailed for 
ipressing Gpinions against the wali in the 
old days. “The potice in the walis’ time were 
rauch better,” he told us. “Now the country is 
full of absconders. No one looks after the 
roads. “There is no medicine in the hospitals: 
The schools are always closed because the 
teachers are striking These things would not 
have happened under the walis. Still, we have 
hopes for democracy. At least, if a man aves 
wrong now, he can speak out.” 

One clifference between Swat and Chitral, 
another former princely state of the high 
mountains, i that Swatis united with the rest 
of the fronter by an all-weather roaeL For six 
months of the vear, when snow closes the 


A stranger is good reason to stop work; a group of Chitral shepherds unc farmers 
strike a post for the photographer—one of the few Westerners they have ever seen: 
They live in ain isolated part of the Hindu Kush and use a-dialect spoken nowhere else. 
Though far from the economic mainstream, Chitral is nonetheless beset by inflation, 
Even its traditional game of polo has suffered, victim of the cost of mising horses: 
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in the southern portion of the frontier, burn 
ing with a temperature of 100 degrees when 
we went there early in May, there could be a 
1,200,000-acre hothouse. 

There is that much cultivable land in the 
dusty plain called the Daman, Inavatullah 
Khan, an agncultural official, told me. But 
only a quarter 1s farmed. “Water 1s the fore- 
most problem of this district,” he sighed. “Tf it 
were available, farmers could reap two crops 
gu year—wheat and vegetables.” Several ir- 
rigation schemes have been proposed, but 
most exist only on paper, 

Along the single lane of asphalt that arrows 
across the Doman to the town of Tank, I 
stopped to talk to five plowmen. Mehr Khan 
Baluch, who wore only one sandal, told me 
they would plant kiarbusa—muskmelons. A 
harvest, be said, depended, first, on whether 
it rained in the mountains, and second, on 
whether any of the runoff got to their fields 
before someone diverted it 

T askecl if the harvest hac been good the 
previous vear “We haven't reaped anything 
for two or three vears,” Mehr said. “Do you 
think Iwould be oul here with one bare foot 
otherwise?” 


Kidnappings Profitable in Mountains 


We headed now for the mountains.of South 
Waziristan, still one of the most isolated anc 
troublesome of the tribal areas. The Mahsud 
tribe in particular has a reputation for mis- 
chiel; for years a minority profited from raicd- 
ing the settled districts and kidnapping 
schoolteachers, merchants, even policemen. 

With our escort of men from the South 
Waziristan Scouts, a unit of the Frontier 
Corps, we started from Jandola toward Wana, 
forty miles away, almost at the Afghan border. 

A dozen mites into South Waziristan our 
litte convoy passed beneath the rock walis 
of Shahur Tan, a defile only wide enough 
for a small stream and the road. Tnbesmen 
trapped a British convoy here in 1937 and 
killed or wounded 97 men. 

The roadway penetrated » grassy valley, 
veined with glistening streams The country 





here seemed gentle—country, the thought 
suddenly came to me, worth fighting for 

In faet, there hal been two fights along 
this road in the previous ten months. Men of 
the Mahsud and Wasir tribes staged a shoot- 
out at the streambed that demrarks their ter- 
ritories. Five monthe later the Wazirs blocked 
the rou. A detachment of Scouts sent to re 
open it suffered four killed and nine wounded; 
the Wazirs had about thirty casualties. 

There has been bad feeling between these 
tribes for wars. “The Miaheurls harass us,” 
a Wazir told me later. “In their area they stop 
our tracks anc rob us.” 

A. Mahsud said the cause of the recent 
trouble was an attempt by the Wazirs to get 
a larger share of the profitable timber-hauling 
business that utilizes this read. ‘The British 
allotted 75 percent of the business to the 
Mahsudls, 25 percent to the Wazirs, based on 
population. Pakistani political officers. con- 
unued the arrangement. 


A Price for Each Violent Act 


When we went into Wana to meet Wazir 
malike, we were escorted by a badragea, oF 
bocdypuard, of five armed men. A strange cir- 
cumstance for paying a call, I thought, but 
our hosts acted as if it were natural. 

“We are happy to have you here,” Malik 
Jalat Khan said. He put a feast before: us: 
sweets, rice, boiled egzs, chickens that we 
pulled apart with our fingers. The meal had 
a significance beyond hospitality. By dining 
us, this influential man signified that we were 
under hts protection. 

Traditions are so well established in South 
Waziristan that there are precise, though un- 
written, fines for violence: for murder, 30,000 
rupecs, or about 53,000; for taking a man's 
eve or causing him the loss of a limb, half that 
much; for a broken tooth, 100 rupees 

When we left Wana for Miram Shah in 
North Waziristan, we were again escorted by 
two truckloads of Scouts, some of whom 
fanned out with their rifles when we had to 
stop for repairs. 

The road undulated through grasslands 


Defying the surroundings, a paiteh of wheat survives high in the enaried mountains of 
Dera Ismail Khan. Such rugged terrain wrinkles roughly three-quarters of the frontier. 
To coax life from dry, inbospituble land in flatter areas, farmers rely on irrigation canals 
stretching as far ax ten miles from the water source. 
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preen of trees. [The villages we passed were 
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tribesman estimated hit h O00 Pathans were 
milled: he accded conhdently (though incur- 
rectly) that British casualties were three times 
that man te becaimie—a remains—az folk 
hero; the British are still despised 
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the 28 spokes of the medicine wheel, rarchate 





In-one (hevenne version, 25 pote ratters, fi 


from a central post. Grinnell felt that the 
whee! code bee , Syrritcathi reqal Ca 1 SiOne, 
Holt where Worl wits Scares 
lore recent Investigations have found ey 

dence of use of the meclicme wheel in the past 
few centunes. From the thin laver of soil be 
Bo eb the Spo Kins CHaMmMe a handful oft Tege 
point: and beads dauing trom belore white 
ttlement of the Weet [he same 4surve' 
found indications of a small cavity in the sail 


eneath the central cairn. But hacl it been 
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vopl—The earls lnclians of the plais 
nhouwt whom we know but lrttle 

[n fact we Know jess about the erly plains 
cweller than about many of fils contemnpo- 
rarics on the continent mchthng the MMeso- 
mmericans of Mexico and (central Americe 
Both were bere for about the sume period 
Both are presumed to have been descender 
irony Loins who crossed the Bering land 
bndee more that 000 vears ago, Both 
were boieily observed in situ by Evropeans i 
the 16th centurs 

But wilike the Mesoamencions, the Licliun: 
ol the plains lett no written laneuage and 
ttle well-developed art. Lnblke their neg! 


bors to the south—the cliff-clwelling Anasazi 


ar “Old Ones ne 
And 
Indians did not begin until more than two 
hundred vears after thew first contact 
spanish explorers 


nlainsmen coect’e buitel 
much Intensive observation of thes 
s with 
Between Coronarko ancl 
Lewis and Clark, the life of the plains people 
changed dramatically, ancd the ways of the 
equestrian Incians mav shed little heht on the 
ways of their pedestrian ancestors 

These nomadic people did leave behind a 
creat many—perhaps five milion 
circles, 5 to 30 feet in diameter, which we now 
call tepee rings. They are simple circles, mace 
with rocks, sprinkled on all the 
(reat Plams and foothills from Texas to 


southern (Canaria. 
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Most archeologists accept that they are 
‘hones that were uwsed-to bold down the hide 
like tent stakes today—and 
were left behind when the camps were moved 


covers of tepees 


The inhabitants also left a few large effigy 
hgures traced out in fe 


of the ground, and 





stone on the surface 
if number cf eniemati 


arge wheel patterns, of which the Bighorn 
Wheel is a Pood example. 


Son Stonedls Still Twice o Your 





[Tt seemed to me that the Bichorn wheel 
could have been used as a ruclimentary obser- 
Viilory. Lo test that idea, [ needed to measure 
the positions of the cams and note Uneir di 
rections from the central huh. These cowl be 


compared with chrections of sunrise and sun 





set for any dav of the vera 

In the course of the vear sunrise ancl sunse 
shift along the horizon. Gm the first dav of 
both spring and autumn, the sun rises exact] 
east and sets exactly west. As spring wears 
on, sunrise moves farther north each day 
until late in June, when it slows, stops, amd 
berins to move southwird again 

The day its northward motion stops, June 
?1, #& the summer solstice. The winter solstice, 
six months later, marks the end of its south- 
Ward march along the horizon. Lhe two 5Sol- 
etices are the only times of the year when 
sunrise and sunset cirections mark a <inele, 
definite day—reterence pomts for a Ssohar cil- 
endar. It seemed clear to me that if a solstice 
hal been marked on this mountain, where win 





ters are severe; it must have been in summer 

Unraveling the case was a family aciven- 
ture. Miy wite, Marjone, and our tour children 
would help make our survey in June, a few 





favs before the «ummer solstice. But when 
we awoke on Gur first morning in the Bighorn 
Slountains wnod looked out our lodge window, 
our hearts sank. Durtne the nicht ten inches 
ot Sra hal fallen T nie a Limite rope lc Mieck 
cine Mountain was closed 

Hut the sun likes the Bighorms, and within 
a day we picked our way to the top. A sur- 
prise awaited: The old reck wheel was clear 
of snow—scoured by the winds that sweep 
the mountaintop and bleached by a high sun 
that knew it Was summer 


‘Lorvether we measured the cairns and wrote 





Predawn rising of stars, pinpointed by two 
CATE, tats have helpect Indians determine 
the time of solstice. In a time exposure, the 
Glanet Venus (lacing page) rises at the 
POLIT on Loe horizon where the star Aldeba 
rose when the 
was probably built. Dr. Eddy iahove! 


ral —the Suistice harbinger 
whee 


= t 
Areal lich! 


consults his-data at day: 


down the numbers that told the secret of the 
wheel. A distinctive lonely cairn that lay at 
the end of a spoke outside the rim marker a 
line with the central hub that would point to 
the exact place of sunrise on the first day 

In darkness the next morning we trudge 
up the snowy slope again. We followed our 
own. cold trail in beots still wet from the day 
before. Three hours later, as a pink sky slowly 
brightened, we crouched nearly frozen be- 
hind the lonely outer cairn and awaited the 
coming sunrise. The direction of the first clow 
told us we could not be far wrong. And then, 
in majestic quict, the great red ball of the sun 
appeared, exactly in line with the cairns In 
the biting cold we felt happily warm. For 
all the summers since the wheel was built, 
sunrise had moved along the horizon to per- 
form this stoking solstice spectacle—with 
no one there to watch. 


Could Stars Presage the Solstice? 


How many hae known what we now knew? 
Was it the secret of a few who climbed the 
trail, as we did, to note the time of solstice, 
when, 5 the Indians noted, “the sun is highest 
und the growing power of the world is strong- 
est.” Did it signal the sun dance with a mes- 
sage from the sun itself? Perhaps this medicine 
wheel and the others like it were models for 
the sun-dance lodge—instead of the other 
way arnand. 

During evenings of the following winter ! 
tried to work out the possible functions of the 
other cairns. I now think that one af them, a 
“sighting” cairn, was aligned with three others 
to mark the rising of three of the brightest 
stars that shine on the medicine wheel: Aldeb- 
aran in Taurus, Rigel in Orion, and Sirius in 
Canis Major (page 141). These three stars ure 
iilso the brightest in the region of the sky 
through which the sun passes in summer. 

In the years between 1500 and 1900—in 
agreement with what archeologists know of 
the age of the wheel—the rising of Aldebaran 
could have announced summer's first day. 
Throughout most of that time there was one 
day and one day only—the summer solstice— 
when Aldeharan's rising wis just nearenough 
in time to the sun's that the star was visible 
only momentarily, almost as a flash, before 
the brightening eastern horizon extinguished 
it from view, The same phenomenon would 
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Like a sun symbol buiit by a child, the 
Moose Mountain Medicine Wheelin Canada 
spans 200 feet ona hilltop in Saskatchewan. 
Yet no chikl shaped this sophisticated pat- 
tern af stones, whose alignments (below) 
closely match those of the Bizhorn wheel in 
Wyoming, The author estimates that this 
wheel, one of many laid out by the plains 
people, was in use more than a: thousand 
years wgo. Others may te as oll as Egyqit's 
Pyramids All are relics of an Inctian heritage 
eclipsed ane forgotten after the white man's 
sonra, 
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have occurred with Rigel 28 davs later—the 
same as the number of wheel spokes—and 
with Sirius after an additional 28 days. 

Were these alignments chance, or the work 
of early Indians who knew more of the sky 
than we may hove thought? The answer 
might be found in examining similar mvedii- 
cine wheels. T learned that a number exist all 
along the eastern slope of the Rockies and on 
rolling plains to the east. More of them lie in 
Canada, in the Prairie Provinces of Alberta 
and Saskatchewan. Lf we could fined other 
wheels that also marked the solstice, the case 
wold be that much stronger. 

Archeologist Dick Forbis at the University 
of Culeary knew the wheels in Canada well 
Aided by a Nutional Geographic Society grant 
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in support of the research, we have now 
stuched about twenty of them. 

The popular term “medicine wheel” de- 
scribes a catchall collection of stone patterns, 
mostly on the plains. Many are simply huge 
central cairns, surrounded by ring: of stones 
100 to 200 feet across. Some have spokes—in 
almost any number—and others do not. The 
central cairns can contain as much as a hon- 
dred tons of piled rocks. 


Circles Date From Pharaohs® Time 


The Majorville wheel on the grassy, tree- 
less plain of central Alberta is a good example. 
Much like the Bighorn wheel, but somewhat 
larger, it has a high central cairn, a rim of 
rocks, and remnants of spokes; through the 
vers it has been badly damaged, and it is 
almost impossible to define its oriztnal form 
or spoke alignments. Several years ago Dick 
Forbis and his colleazues, exmmining the 
cnirn, found artifacts establishing that its 
building had probably begun as early as 4,000 
or 5,000 wears ago. The first stones of the 
Majorville cairn had been laid when the 
Egyptian Pyramids were under construction! 

All the wheels that we examimed had one 
point in common: They were built on the 
highest land around, with clear, commanding 
views of the horizon. 

Many of the other, simpler wheels with 
only a few spokes fit another pattern that 
Dick and I think significant. Nearly always 
the spokes point to other medicine wheels 
ined cairns, from ten to a many as fifty miles 
away. These rock mounds on distinctive hills 
on the bald plains could have served as a 
simple network of landmarks in a land where 
distinctive features do not exist. 

Tom and Alice Kehoe, archeologists m Mil- 
waukee, showed me the most interesting 
medicine wheel of all. It les atop Moose 
Mountain, in the low, rolling hills of south- 
ern Saskatchewan, where Tom was once the 
provincial archeologist. Lecends tie it to the 
sun-and sky, Although 425 miles from Wyo- 
ming and Medicine Mountain, it bears so 
strong a resemblance to the pattern of cairns 
in the Bighorn wheel that it could have been 
built from the same set of plans. To my mind 
it confirms, without much doubt, the astro- 
nomical use of these mysterious structures. 

A large central cairn, typical of all the 
Canadian wheels, is at the middle of five long 
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spokes; at the end of each, as at the Bighorn 
wheel, is another caim, Their positions match, 
like fingerprints, the cairns of the Bighorn 
Wheel. At the end of the longest spoke, the 
largest and most prominent cairn lines up 
with the hub to mark the direction of sunrise 
al summer solstice. Other cairns, just as it 
the Bighorn wheel, mark where Aldebaran, 
Rigel, and Sirius rose (page 144). 

At the time of summer solstice, with the 
Kehoe family, | walked up the mountain in 
the gathering light of dawn. What we saw 
confirmed our transit measurements: The line 
of sunken stones was directed to the first flash 
of summer's first sunrise. The directions in- 
dicated by the star-alignment cairns were a 
lew degrees off the present location of the 
three bright stars, but would not have been 
in an earlier age; time had shifted their rela- 
tive positions. 

If we presumed that the Moose Mountain 
wheel had been built about 1,700 years ago, 
the alignments were nearly perfect. And at 
that time, about Awb, 300, Aldebaran would 
have served as a perfect harbinger of the sum- 
mer solstice al the site. This meant that for 
more than 1,000 vears the early Indians of the 
plains were using the same star risings, anc 
the sun's, to mark the summer solstice. 


Did New Waves Kill Old Customs? 


We know that early man walked the plains 
of western North Amereca for thousands of 
years before Coronado first saw him hunting 
buffalo. We know that with the horse, and 
other acquisitions from later Europeans, the 
life of those Indians was drastically altered 
and modernized. In this revolutionary change 
cid they lose an astronomical heritage? 

Depositions taken from their descendants 
in this century and the last recall litth prac- 
tical use of the sky. Yet in the Bighorns, and 
on Moose Mountain, and at a number of other 
sites, relics remain that more strongly than 
words seem to prove that the early Indians of 
the plams made use of the sun and stars in 
fuirly sophisticated ways. The absence of this 
sky lore in historical records of the American 
Indian of the plains surely tells us how fragile 
is learning without the written word, and how 
quickly it can be forever lost. This may be the 
message of the strange, mute wheels that were 
left on western mountains and the highest 
hills around. Oo 
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The iaiaiad that goes places. 


There are two fundamental reasons for buy- 
Ing any motorhome, 

Driveability. 

And liveability, 

A GMC Motorhome is designed to supply 
both in abundance 

Consider GMC's front-wheel drive. it means 
there's no driveshaft running from the front to 


the rear. This allows for alow center of gravity. 


Thereby contributing. to a stable ride. 

And inthe rear, the wheels are arranged in 
tandem, one behind the other, rather than 
side by side, 


This arrangement offers several advantages 


First, when combined with GMC’s air suspen- 
sion system, il helps to make for asmootn 
and stable ride. Second, it allows 
the use of six brakes 
rather than four, one at 
each wheel, And ‘ 
third, it provides _ 
impressive room 
inside, Because 
when the rear J 
wheels arein J 
landem, they 
intrude less 
on interior 
space. 

Then 
there's the 












liveability factor. A GMC is not only pleasant to 
look at. It's a pleasure to live in, as well. 

The interior is orderly and efficient. 

The galley has-all the conveniences you 
could want. Inciuding a roomy /'2-cubic-foot 
refrigerator with freezer, An efficient and can- 
venient range. And a stainless steel sink with 
double bowl. 

The bath is.a molded fiberglass module, It's 
Very easy to clean, 

And as yOu Can see, the seating area is a joy 
to behold. With a choice of beautifully coordi- 
nated colors, fabrics and floor plans. 

We at GMC believe that a motorhome is 

something you should enjoy every 
minule—whetner you re cruising 
the Interstate, or parked at your 
favorite campsite. 
A GMC Matorhome 
is a class vehicle, 
And it shows every- 
where you look, 
Call (800) 521-2606 
toll-free, for the 
location of your 
nearest GMC 
Motorhome 
dealer. In 
Michigan, 
call (800) 
462-9228, 
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Normally we retake 
“five B cays to anwindo on 
vacation. Here we unwind 
when we step off the plane?’ 


john and judy Johnson reminisce about their third trip to Bermuda 





“We always beel like Bermuda is our 
home. It's perfectly charming here?’ 


“It's such a gentle and civilized island. 
We love it this time of year." 


“There's so much antiquity and 
a _ heritage, So much to see. 
\ pe We loved Fort St, Catherine” 
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It isnt easy to improve a Cadillac. 
But we did. 


Cadillac 1977 


Tht Question i How da you improve 4 car That consis 
leniy has had ihe hegnes! reaped! Ownerstio and the high 
es! (Sa vale ool any WS lusury car make? How eo 
you mproer & Cache? 


What we did. 
We Snigmegnad Thlstar fron Ihe-oround up, 1 qt more 
mies per galian To make more eflioan! wee of spaces 
Lig tte word's foremost autormioin hechinosogy, we 
ltarally Crater | new generanon of the usury car. New 
body New chassis, New suspennoan ayviem New 
engine It was 2 total efor thal incorporated all require 
Mes Io One fully iniegpraied dengn The rasult a 
Lun Gar GeSigned And enoneered tor a changng work! 
Increased mileage Each of this new generation of 
Carillacs —fhe Fieelwood Brougham: CoupedeVille and 
wedan ceyie— crcades feher mileage than is i976 
Counterpart 
Room where it counts. There s moretear legroom and 
headroom in te Devilles The Grougham retains the 
lagroom and headroom of te spacious 1976 ccaniips 
part: And all have that roomy, Cadiliee-size trunk 
A superb ride.__and more Luaury fakes on 3 new 
cimensian i Cadilag 1977 We gave 4 oneal now bres 
Giean Orem. Sculptured, We-huilt in modenswve measures 
Io help Tight carromon Gaye it a-superb nde With a 
Paw TPO] SuUSDeMGon Syatem and maich trountng 
O tres and whees for rae smoothness. In-shoart we 
Guill ihe need generation of the sory car 





How we did it. 


Basically we built on success Fatarung what you lie 
a0! Cackler — Ihe aondort loury Sec unty and roomingss 





—and acing fo it By us many of the deagn con 
cepts. of Seville and Oy lato full advantage of tha most 
aCvanCed avilormoties technology 
Advanced engineering. The computer piryed an imper: 
an] 9c — Beriorming in TMminmutes what once feqyired 
PTs 


What it means to you. 

Greater fueleconomy The 1977 Fiestwood Brougham 
Coupe deVile and Sedan devile-are desgnead fo consernay 
Po! In TS? BRA ipa lasts. Cadillac wes eaiirnated 
a] 14 miles per gallon city and 1A mpg highway. [in 
athonnug, ERA hgures ane dover) Your miiege cowl vary 
OAGENCING LiDON Tht fine Of drug you do, aourdrang 
Rens. Your Cars Condon art avaiatie ecavorernt 
More manauverability,. for easer parking The turning 
cmole ot the OeVvilles. for example. wars dramanicaly re 
oueed from 451 to 40.5 fet Gurt-to-turb. Here san 
agie luaury Gat Ciwitk fo resoond. With pertotmance 
Thal Cowl Gurpeise you 
Even more comfort and convenience. There = a pow 
IST LATS Dares Ie, Oo ganeAes fing for you Mew 
Basy-aniry/easy-exi door design. And tor 19776 
shoulder seat fall Comiienabon you can converienby 
Craw BSS youl lan any wey wou like 
Ante wou wont believe unl you ke @ tes! drive 
Your Cadillac desler would be haooy to arrande it Then 
You f cisoover wity we Call if he eel generahon of the 
Lee rye car 
And for a citferent kind of luxury yc might con 
ater (he mivwly noting nernhoriaisire Savin by Cacidac 

onthe soorty 19)? Elgorado wih fronhwned! deve 








Fieenvood Brougham 












—— ee sl —, : i. 


es Means See ee 









Coupe deville 
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Announcing the Official collection 
of Philatelic Commemorative Covers honoring 


‘The Pre: 








idents of 


authorized by The White House Historical Association 


_ 


Each of the Philatelic Com 
mamorntive Covers im this 
Ocdhection will be meticulous 
hy cacheted with a portrait of 
the Present irom fhe 
White House Collection. 


ak poe cE 
| ‘. 


The fitm: and 
signature with whack @ach 


resect 


President shaped the 
destmy of the Nation will be 
Geeply enaraved mito each 
Cover 


The postmark, officially 
apoled ty the U.S, Postal 


Service, ull indelibly record 
the precise anniversary of 


the Presedent’s birth. at the 
place when he wee born: 





1ST) EW 





rom. the time of George Washington 

| the Presidency of the United States has 
= been a place lor a brave heart and a 

strong spirit. An office of awesome responsibility. For 

the President is defender of the Constitution and 

quardian. of the ideals first proclair ed in the 

Declaration of Independence. = 








burden fF 
countrymen to pedo 








become the most powerful office of earth. 

Some strong and truly titans of their times, some 
Se ore ere Of ee ee ee ee 
tide; their story — the history-of the Presidency — 
the heritege Of every Punericant 
Now, Dil dhe Sou! Of The: tnaicaral OE the fa 
President of America’s third century as a Nation, itis 
fitting for us to remember — and to honor — those 
men who, far surpassing even the most optimistic 
dneanns of qur Founding Fathers, have made: the 
White House the focus of our history. The citadel of 
our freedam., The living symbol of America to us and 
to all the world. 

To do so, ina lastingand significant way, The White 
House Historical Association — Bory aor eye 

ey ' ation ol the White House 
— has authorized the renouined Fleetwood Company 
to issue a collection af ugha engraved Philatelic 
Con | e Covers | individually honoring all of 
The Presiderts of the United States. | 

_ This js the first and only such collection ever to be 

thorized by the White House Historical Association 
and will be-extraordinary in every respect. 

A dignified and worthy tribute. 

Historically accurate to the smallest detail, each 
Cover will focus on one P . Superbly produced 
on luxurious laid-fiber paper — the traditional paper 
af aur Nation — each will be vividly cacheted with th 

sident’S portrait from the Official White House 
Collection, Masterpieces. by such aot as Gilbert 
Stuart, Rembrandt Peale, Samuel F, B. Morse, they 
capture each President's character and vision with 
UNCOMMON sensitivity. 
iceacuus: thes) dll be handsomely engraved with 
the Presidents’ signatures, Signatures that have been 
written with firm and determined hands in testament 
to the aspirations of a whole Nation: in witness to the 
geal turning pomts of our history, Abraharn 
Lincoln's, which freed the slaves. Thomas Jefferson's, 

























the United States 


and produced i in limited edition by Fleetwood 


eens Beanie have shouldered this - 
eben ordnay pwople, calle by the 


iecune ene Tokio 








A Limited Edition Collection, 
Available by Advance Subscription Only. 
Limit: One subscrphon per person. 
Subscription rolls close: February 22, 1977. 








which doubled the Nation's size Theodore 
Roosevelt's that busted the trusts. And John F. 
Kennedy's that-set-Amenca on course for the moon. 

Appropriately, each will be officially issued and 


postmarked during 1977 on the exact anniversary of 


the President's birth at the place where he was born. 
Pieces ew serene (nicer bamay: 

The complete collection will be a chgnified and 
worthy fribute to the fives, the times, and the 
achievements ol our Presidents. From the youngest, 
Job F. Kennedy, to the oldest, William H. Harrison, 


they are men who have had unshakable faith in 
PUERTO EO) Ney RG 0 Re ret 02, ity 


Men who, became 





part af our proud 


‘heevitnehe as The Presidents-of the United States. 


One single, strictly limited edition. 


The Preadents of the United States will be issued in 
a.single, strictly limited eciition, And the total number 
will be forever limited ta the exact number of original 

cniptions postmarked not later than February 22, 





1977, with a limit of ene collection per subscriber. 


To assure the authenticity of thie k limited edition, 
each Cover will bear the imprimatur of the White 
House Historical Association and the distinctive 


halimark of The Fleetwood Company — recogrized. 


since 1929 as Amenca’s foremost purveyor of 
Philatelic Commemorative Covers — which has been 
authonzed by the White House Historical Association 
to produce the complete collection. 

Handsome Collector's Album included. 


Collectorswho take advantage of this opportunity 
to acqiure The Presidents of the: United States will 
aso receive, without additional cast, a handsornely 
bound collector's album, With narrative by historian. 
David C. Whitney — one ol America’s most 


authorities on the Presidency — this: 


prominent 

lavish, over 200-page album will bring each President 
and his times into vivid perspective. Privately 
Prepared exclusively for individual subse 
collection, it will be a truly impressive addition to your 
library and a superb way of appreciating and 
protecting this rhost siqnificant collection. 

Convenient plan of acquisition. 





Subscribers to The Presidents of the United States 


will receive itsues at the convernernt rate of three per 
month, beginning in late February, 1977, ‘and 
concluding | in danuary, 1978, with five_iseues. The 
original issue price of $2.50 per Cover ($7.50 per 
month) will be quaranteed for the entire collection. 
And to ensure the highest standards, cach ahiprment 
Wil be delivered, unblemished by addressing, in a 
protective package. The album, provided af no 
additional cost, wil be shipped in August, 1977 


cribers to this: 


| 









bscription Deadline: February 22, 1977. 
ECG C-deetems and one of Netoric: brane: 





fence to all /naricars. The Fresdents of the United: 
States 6 certain to become a highly prized and 


‘collection in future years. Onethat ail:ina 
real sense be inspiration and pleasure for you een 
and an herloom your children and their children 
appreciate in years to come. 

But please remember that there will be only one, 





dition, of this collection, and that this is the 





only time that you wil be able to acquire it Peau 


this opportunity, postmark you 
application no later than February 22, 1977. head esl 
debit to The Flestwooe Cosspery, 1 Unicover 








Official Subscription Application 


‘Lhe Presidents 
ol the | 
United States 


Deadline for application: February 22, 1977 
Limit: One subsonption per person, 

Fleetwood | 

Cheyenne, Warming 82008 ca 

Please accept ty subscription for the Cobection of 

Othe! Philatelic Commemorative Covers of The: 

Presidents of the United States authorized by The 

White House Historical Association, The collec- 

ten will consist of 36 covers which will be-sent to 

me al the rate of three per month beginning in late 

February, 1977. The total price of $2.50 per caver 

($7.50 per month) & quaranteed for the entire 

collection. A handsomely designed collector's 

album wall be sent to me at no additional cost. 

0 enclose $7.50 for the first month's shipment, I 
will be billed lor future shipments 2s mace. 

0 Please charge $7.50 for each months shipment 
ta my credit card account below at the time the: 
shipment i mache 
O MasterCharae 0 Amencan Express 

0 BankAmericard 
Card Number — 
Fupires 

Signature . 

Ki , 


[. 
Mrs. 
Miss 
Address 
Coty 
State zip 
Fimcteood, sme 10 Ainerca’ letras! [omese oof Fhiatalk 


Ciiminnoudhw Ceres. moe dieu of Linkoer Corpor 
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A collection of 
thirty-eight 
beautifully detailed 
Philatelic 
Commemorative Covers 
honoring the 
men who have led 
the United States 
to its third century. 





The complete collection honoring The 

Presidents of the Cinited States wall be hand 

somchy cheplayed th aluxurious album provided 
to colkactors at no addtional cost 
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Prestons New 44 Pape Fully [lustrated — 


Ship Models <& 


and ns Shot Nautical 
Ideas for the Home. 


Wou could ahbop for mrenchs 

and never fine the hundreds 

of decorative fanatical idem 
hvetroted in Preston's ores 

Catabiags i444 pa foc ite 

with abip models, mafine painc 

item, manticd! lamps and ctocks, 
dupi wheels, Ggurcheads and scores 
of other nautical ideas for the Horne, 


Send Fi¢ for catalog to 
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Focus in on 

K mart's Camera 
Department 

for KODAK 
cameras and film. 


Your Kmart Camera Departmeni 
has tow, discount pnces on 
KODAK Instamatic® cameras 
like the KODAK Tete-Instamatic™ 
608 color outfit, the KODAK 
Trimite® 18 camera and the 
KODAK Instamaiec *-15 color 
outit, And film? You'll find a 
wide selection of RODAK film 
for any Popuilal-size Camera 
Picture Amaert for your camera 
fim and processing needs 
where the focus is diways on 
Walle and quality 
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colOnul, &xciting magazine treats 
youngsters & throwoh 12 to fun. that 
faches leaming that lasts Young 
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FOLBOT 
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Cadillac de Ville 


Wheelbase 121": 


FORD This vars “down-sizing’ of 
Md General Motors full-size cars 


Viiihiars riers clei has created some Surprising 
differences for the car buyer 


_ abetterides, — 

Ford Pats Fonwneais: For instance, the quiet- riding 
[S77 Ford LTD has a 12l-inch wheelbase that is 
virnually the sare as Cadillacs 121.5 inches. In fact: 
LTD is longer and wider than Cadillac and has.a 
wider tread. And LTD trunk space of 21.9 cubic 
teet exceeds Cadillac's by more than 1s. 


Interior space’ Ford LTD has more front and 
réar hip room as well as more front and rear 
shoulder room. 


Full-size Ford versus 
Downssized Chevrolet 


Compared to Chevrolet, Ford LTD is longer, 


wider, has a longer wheelbase, a wider tread, 
a bigger trunk, a bigger standard engine (V-8 
versus f-cylinder) and more hip room and more 





"Sticker prices for comparably equipped vehicles 


shoulder room in front and in back 

Yet, in spite of all these advantages, the full-size 
Ford is priced about the same as a cormparably 
equipped down-sized Chevrolet. So when you pay 
a full-sized price, make sure you get a full-sized 


me like Ford LTD. | | 
Rar pase ae FO R D ia D 


FORD DIVISION Qe ey 








Enjoy a 1 bigger world of good times. 
Start with our free adventure kit. 


Lhances mre, You Ve lured located near all the major You ll find tt-an 
enjoyed most of the good airports in this ci munity ay informative, entertaining 
time adventures within a those thousands of airports mide to out-of the-or Linery 
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Announcing 


THE MASTERPIECES OF 


RUBEN 


in 24 karat gold on sterling silver 





The Franklin Mint presents 


THE MASTERPIECES OF RUBENS 


Cte Sundred fine art medals 


capturing the beauty and grandeur of the greatest works 


a ee ie - = a ' Pd 
of one of Pistory 5 Supreme artistic geniuses. 


[ssued in commemoration of the 400th anniversary Of Rubens’ birth, 


FOR CENTURIES, PETER PAUL RUBENS: has 
been universally acknowledged as one of the greatest 
artists who ever lived—a towering genius whose 
tly beside that of Michelanpelo, 
uc Rapin 


tf power and visi¢w. 


Ey T 
t @ iia | 


rirst Edituon Proot Sets available by sub script in onl, 
Limit: One Proof Set per subscriber. 
a work stands pro 

ee i at Wu ; 
fa Vine. Rembrandt a: 


ek 
: " fear “9 ' 
| ig PL ILS WHS i i 


Subscription deadline: January 31 





who could make even the most traditional subjects 
come alive with remarkable freshness and vitulity. 
A brilliant artist who could capture the graceful 
besuty of the hurnan form with a skill waserpassed 
in the entire history of art. A master whose bokl 
yet incredibly bemutiful style ushered in the glorious 
Baroque era of great art—und whose work still 
stunds.as the ultimate achievement of that immensely 
Creative period. 

Now, at the 400th anniversary of his birth in 
L577, the genius-of Rubens will be captured for all 
lime in a superb collection af one hondred fine art 
medals, The jest such collection ever created to 
honor the achievements of this world-famous artist. 

The First Edition of this historic collection, 
moreover, will be tssued sove/y in 24 karat gold 
électroplate on sterling silver, It will be the on/p 
gold on sterling edition of The Masterpieves of 
Rubens that will ever be created. And it is being 
made available in stret/y limited edition, j 





A magnificent treasury of fine medallic art 
An artist of boundless creative energy, Peter Paul 
Rubens created more than a thousand brilliant 
works at art during bis lifetime. [ts the ore Sunred 
Preafest ot these works that will be portrayed in 
this superb new medal collection. Timeless muester- 
pieces such as De Ruwisiag of tee Cross, the sublime 
altarpiece considered one of the most inspiring 
creations m the history of art... Rweenr with Aix 
Wife isabela Brant Annadrt Honeychle Bower, 
the exquisite wedding portrait that so perfectly 
captures Rubens’ deep love for his wife . . . and 
The Rape of the Denphiers of Leweippus, in which 
Rubens’ zenius for bringing realism and vitaliry to 
mythological themes reached its fullest expression. 

Exquisitely sculptured, exacting detail 

To capture both the exquisite detail and the scope 
af these immortal works, each medal in the collection 
will measure 44mm | 44 inches) in diameter. Each 
metal, moreover, will be a work of art #f fr own 
nipet, sculptured and engraved by the renowned 
artists and craftsmen of The Franklin Mint, and 
struck with a flawless Proof finish, so that the 
dramatically frosted sculpture is set aguinst a back- 
ground of mirror-like brilliance. 

Furthermore. a special collector's chest—hand- 
crafted of the finest hardwoods in the rich Baroque 
stvle of Rubens’ own ome. fitted with velvert-lined 
driwers, and individually personalized with a name 
plate bearing the name of iis owner—will be fur- 
nished to each subscriber as part of the collection, 
In addition, an authoritative commentary that 
discusses the work of art portrayed and its impor- 
tance in the history of art will accompany euch medal. 


Convenient acquisition plan 


The Masterpieces of Rubens will be issued sys: 
tematically at the rate of one new medal each month, 
The original issue price for each 24 karat gold on 





sterling silver medal is $29.50—and this price will 
be euaranieed for the complete collection. 

To acquire your First Edition Proof Set, you must 
mail the accompunying Subscription Application 
by January 31, 1977. The total number of these 
Sets to be nsued in the United States will be per- 
manently limited to the number of valid subscrip: 
noms postmarked by that date. Because of world-wide 
interest in the wrt of Rubens, this collection will 
aise be made available later to collectors in other 
OLIN tries. 


An heirloom collection of lasting value 


The collector who acquires The Masterpieces of 
Rubens will possess an extraordinary series of fine 
art medals, capturing forever the exquisite beauty of 
oné hundred of the greatest works of art ever 
create A collection to own and display with pride. 
To treasure fora litetime. To pass along to future 
generanons as a cherished family heirloom. 

So do be sure you mail your Subscription Applica- 
thon to The Franklin Mint, Franklin Center, Penn- 
syivania, ney later than January 31, 1977, 


=———— SHRSCHIFTION APPLICATION — 


THE MASTERPIECES 
OF RUBENS 
Must be postmarked by January 31, 1977 
The Franklin: Mini 


Franklin Center, Pennsylvania 1909 | 
Flease enter my subscription for a Fint Ecition 
Proof Ser of The Masterpieces of Robens, con 
asting of 100 Proof-quality medals im 24 koro 
auld on sterling slwer 

These medals are to be sent to meat the rote of 
one per month. | need send no money now. | will 
he billed $2950" for the find medal in advance 
of its shipment, and | agree to pay for each sol> 
sequent medal ay if is sent to me. A. custom: 
designed! handwocx! collector's chest will be sent 
lo me separately at no adklitional charge. 

"Flys ery ntate sales fate. 
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Bra n may be the richest source of food fiber 
in the American diet. 
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Generally Spe iinirig, (ool 
Maer tS foie in Arius, 
begetaites, arid whale grains 
Buf run Amencans con’ 
ect these foods in quantity 
Oryiniore 

SO wiviile there are 
many American foods 
Win sore fiber 
confer, thene are fet 
treat are fiher-rich 
Kellogg” Al-Bran 
and Bran Buds" areoan 
exception, for brari is 


ome of natures richest 2 my 
sources Of food Nbe ' ) 
How much fiber is 


ermough? 

The clinical — 
evidence isnt in, Bit a 
Wholue do know so 6 
far suggests that 
Man) Americans arent 
CeTiunig enough fiber in 
(heir normal diet 

If youre concenmnect 
about food fiber ane 
your health, considers 
adding Kelloga’s 
tber-rich cereals ta 
your diet, They have 
ones! wheal laste 
iat stays crunchy 
in mile. 

So fare your chalce— 
All-Bran. in shredded 
Jorm, ar Bt an Buds, 
niorsels of bran uth a 
Stightly sumeter taste, 
Theyre one of the ichest 
sources of food fiber aveatlable: 
fo Americans. 
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AllBran and Bran Buds. 
The high-fiber cereals from 
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Ten things that will happen when 
you test drive Oldsmobile’s new Delta 88. 


L. Your first look 
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PS. Some things you 


10. Improved gas mileage. 
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Can we build one for you’? 
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Dams! Extravagance or benefactor’ 
An opportunity to enrich life, land, | 
Gur economy. Or ecologecally waste- 
ful. How should water management | 
projects be wewed | 


ee 


Dyims are costly, in dollars, and in | 
change they bring. Flooding out val- 
evs, submerging vegetation, driving 
cut wildlife. In some places displac- 
Ing families, whole communities. A 
remion that lived one way must now 


naka: , = 2,5 live differently. To some the price of . 
| hat dam cost these hanes cuatweigh the Saing: “That dam 
Th = egge CT But dams can do greal good, A. case oa i 
PEP EMENEMIG TD in points the Cochiti Lake Dam nea protects property 


Albuquerque, New Mexico. It traps 


Water that once flashflooded Rio for 120 miles.” 
Grande Valley towns for 120 miles | | 
ind releases it slowly, harmlessly, The 
dam traps a thick red sediment that 
once polluted the Kio Grande River, 
settling cut of flood waters to suffo 


cate plant life m neighboring fields. 






















A |, 200-acre permanent “pool” was 
called for by the state. The resulting 
year-round lake brings reéreation to 
the city of Albuquerque an hour's 
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Projects like the Cochiti Lake show 
ine Opporlunlites Creative water man- 
aecment can provide 


here is no dowbt that environmen- 
ial, economic, and social conse- 
quences should be considered with 
every water project, But those con 
wequences should guide rather than 
deter the development of America’s 
Water resources 
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Laterpillar titichinés:are used to 
build dams, levees, irrigation sy- 
tems, Chir engines power pumps and 
dredges. We believe responsible 
Wailer mansgement benefits -all 
Lmericans 
















There are no 
simple solutions. 
Only 
intelligent choices. 











CG CATERPILLAR 


epee Cit and Gare tregerseees of Catercier freer 0 


Put winter in its place. ; 


Put ue cold anid gloom far behind you. Puerto Rico. Includes admission to Folklonc Ballet, 


+ . ; “I ‘ rae en 5 das ee Toes) 
Eastern s got an exc dusive Second Vacation Bonus freens fees at selected courses, Light & Sound 
j | - + yal ir Con oles fl $ 1 are STD Coch 1 — pn my 
that pet C tint & Gos 7 THUehes at Sha YP rPoTess iM SH tacke ane a | a al DUS aire. 


Flanda, the Bahamas or the Caribbean, Or enoy & days? nights at Vuarm Beachs 
Then a booms 4-day /S-night Vacation to enmoy Fontainebleau Hotel 3246-5288" pilus airfare, Later 
ween Mav land Dec. 15.1977. Stav atthe same enjoy your 4-day/G-meht Ponus at-either bntel o 
hotel or another participating hotel. Ally you others in Florida, Free port or the Ls iibbean. See 
jack for is vorir E: asiern ticket. For &x TTpbe: y COLES lravel age! it tor details. Or call Eastern We've 
Take & days/7 nights at the E] San Juan Hotel in aot the neht time and the mycht place tor you 


Take 8 days now. Get 4 bonus days later. 





- 


* ea DOUCHE OCCUPANT ANT DONT DOL TE MRAVRS. TAXES. MEALS ANT) TRANSF Ras UNL PSs INDICATED: MINEMLM PRICE AT 
, Cea CAS eT AVAILABLE OVER CERT PRES 08 RNS VAC ATI HOTEL CaCES AND RES TiC TENS SEI te ee AWEL Aral “Tf is 
Fa Te PPPS TIVE a eT. Pec ES FFE CTI Cae TE BES tr Mas EA Rds Tis DSR WARK UF FASTER Al | ha = 


The bison’s 
comeback, 
a Saga 

of survival 


“A wonder composition 
of divers Ammals,” the 
bison was desonbed 
by an awed 1éth-century 
conguistador, “It huss 
crooked Shoulders, with a 
Bunch on tts: Back like a Camel: 
its Flanks dry, its Tail large, 
and its Neck cover’d with Hair 
hke a Laon.” Bison once ranged 
from Mexico to Canada, from 
Oregon: to the Eastern Seaboard. 
hey thuthdered across the 
western plans some 60 mallion 
strong—the greatest spectacle 
of herd amimals ever seen 

The shapey beasts were 
Indispensable to Plains bodians. 
They bulehered the animals for 
fresh meat and made pemmican 
of it dried and mixed with bernes: 
The Indians fashioned moccasins 
nth!) lesoones from tanned hides. 
stitched scraped hides together to 
cover tepeécs, afi slept under 
wart bulfilo robes. Tnbes used 
rawhiute for saddles, ropes, shields, 
anal cooking pots. They bored 
hooves for give and carved 
spoons and ladles from horns. 
Bones served os tools: sinew made 
bowstrings. On the treeless prairie 
buffalo chips fueled campfires 

in the crest Indian wars of the 
late 19th century, the vast herds 
were all but wiped out. “Evers 
Culfalo dead ts an indian gone,” 
calculated Gen. Philip Shendan 
Professional fide hunters 
continued the simuenter, “ Burttalc 
Bil” Cody shot more than 4,010) 
dmals in 1B meanths, Pusseneecrs 
On twins fired at stampecding 
herds—na popular sport 

hides sold for $1.25 each, 
tongues for 25 cents. Moxt of the 
rest Was left to rot. By 1aS9 
fewer than 1,500 bison survived 
im the United States. But even 





these were tel 
wah. A mem 
band cH just 2) amcmals 
remuned in Yellowstone 
Nahonal Purk when President 
Cleveland signed a bill protecting 
them. loday, thanks to tn 
enlightened wildife-munazement 
chogram, there are more thin 
0,000 bison in North America, 
several hundred of them thriving 
nh Yellowstone, 

lhe bison's comeback inspires 
hope tor other endangcered 
crealures—the whooping crane 
for ¢xample. Conservation ot 
Witdhi¢ TeMons & Continuing 
challenge. That fact of ffe—and 
deati—is stressed repeatedly, as 
MmemMner knw, in ine LEC iit 


WATION AL GEOGHRAPHK 
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Introducing the 1977 Lincoln Continental. 
Judge any luxury car by this standard. 





The 1977 Lincoln Continental sets a 
hi¢h standard tor luxury cars. Full- 
sized, tull-luxury, to give you the 
pleasures of space, of comfort, Of su- 
perb handling on the highway. 

That's because it's a Continental. Un- 
mistakable from its redesigned tront 
end to its win mune Lincoln nde. 


For 1977, some luxury cars are smaller 
than last vear. 

For 1977, Lincoln Continental retains 
its traditional luxury car size. 

We beheve it’s a luxury car that meets 
your standards. 

Lincoln Continental. A standard 

by which luxury cars are judged. 
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By throwing food away, youre 
robbing your body of vitamins. 
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